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FIELD UI THF. INVB NTION 



'Hus fiivention relates to certain axoiecafboxamides ter ?»/-oxides, agnculaf d)> 
5 smtabk salts and com|>os,ittons, md methcxk of rheir n^e foi' confcfoUm^ lujdesirab'e 



The control of imdsssitsd vege^tios is extrtsmeiy tmportaat m ^htevmg high ciop 
efiioiency. Achievement of selective coutroi of tfee gcmnh of weeds especially m such 

10 w?eM crops as rice, soybean, sogar beet corn (.maize i, poiatu, wheat, bajrley, tomato and 
plantation cix>ps, among othea^, is veiy desiwbk. Unchecked weed growth $« such useful 
crops can cause si^ificaut seduction «j productivity' and thereby result In increasetl costs lo 
the emiisiimer. The c^Mtsoi of n»desim! vegelation in noiU5K)p aj-eas is ako impo^ Mmy 
t>mriuof5, i>re o.5mmerv.^ially avjailabfc for these pyrposess, but the aeed continues for 

I I ojopo^aius which .ux? more effective, less cosUy, less toxic, environmentally safer oc have 
difeefit modes of acti on . 

i, T. Padov.' D A Mi^ckke ujid S. b Woodnd, X Or;; CHcdl IW fO, 59{)<S~">010 
ami J i Pado^.,/ Brh'ri cyih<. i l , 'h vm !4'i3 14^}!^ d>wbt-e i,ert!5in pyr.u'oie* 
..tthot > LuTi-Tioteivene and pyndincjbo\>.r:v(:cs k- Sv.hi,-'aVE,, The pi^s^nt Appbcjinis 

2ii hase dt^^c-ovefed a/olecarboxanudes not djsclp?ea b> these two pubiiCimon? and whjoh bv-i^e 
sigiHficatitly improved herbjcidal utility, Additioaaily ih© prssent Applicants have 
discovered more efficacious or selective iieibicidal coinposltiows and UBproved methods of 
weed control from corablsadoti of a^olecarboxatnid^^ vvUh other herbicides and/or herbicide 
isafeners^ 



This tnvetition is directed to a componad of Formula I including ml geometric aad 
stctfoisonKns vV-oxides or agricidt«na(3y suitable sails thereof, agricidturai compositions 
contatrimg them and tbeif ttse as herbicides: 



vegetation. 





30 wliCi-eiii 




1 Js. CR« (V ,N\ 

Ri» ss H. Cr C4 alU'L C1-C4 fJuoroaiKyl, C2-C4 Jtiket^yi, Cr-C4 fluomalkeuyi, 
C2-C4 alkwyf or C2-C4 SaoioaJkyayl; 
ii. halogen, Ci"C4 aikyi, €4-^4 fluoro^kyl, €,-€4 alkej^yi fiaotoaitoyl, 
OJ-C4 aikyayi or C2-C4 fluoroalkynyJ ; 

i:. Cj C(, aikv Cp<LV h.i'o?Uc>'!, C„ alfeOxuakv!, C,~(\ s{ks'V> ><%:A>k 



OS JoaUcv.alUI , i"\i.\'-.v i\ 

C^-Cfj cycloaik vk (VC^ .ilkykxcJoaikyk -C\, haloovcK^'k>l 
i. \clf .dlkv!.i!k\ 1 oi C5-C^ aJkykycloalkyt^tkyl; 
R IS SIJ orC, L\ aikyi,or 

R"' Of K'-^ taken together with r3 .C(R^)(R2^^HV ^)&H<^H2)r(V^V- 
-C(K2«axRm)^Yi V4:h=CH CY^)v,- wheitfia fee left end of t^^fi radical is 
cojinectod as R-^ 01 R-^ snd the ught end of the radical is coanected as R^; 



n III '^nmmmt^ 



R?35t\V^i;VRi^*Ri' C(Om52 COR \ i Ao].l4)Ki5^-CRORJ6 }^(0)j5jRi^ 
S(0)AR?J^R''"' OSXOVk^'.T or 0)R-' R"^^^ 
5 jN H, C j-C"', ',x]k\ \ C j -C ion sdk^ I aikoxy, C^-^a iQuoroalkoxy. 

Vi^ md aR. t^en tt»^ether ladji ^^cjccteU irnm -C<,Wi >MR ' iiClh),,!- ana 
'C(NOI?^'^)CH3(CH2>ji- wberuji the tij^ht end of the radtc<il coRnccted to the 
dngatTi 

iO R'^ ife H, R Ci~C2 aikyU Ci-C2 ffsQ«5Stk>i Ct-Cj alkoxy, C3-C3 iluotoalkoxy, 

Cj-C^ alkyithio or C1--C2 fluomaikyUfuo; 
and R** mi iodepeadeiitly selected S»at H, Ci~Q2 alkyl Ci~C2 Buotoaikyl, 
Cj~Ci alko\y, C{-C2 fluormlkoxy, Cj-C^ alkylShioaa<ICi--C3il«i,Jmalk>ltka; 
R'^' i: Cj:-{,'4 ixlkyl, C'l haioalkyj, C\~Q sikmyl* C2~C4 Alkf»xymethyl or 
B C2^C4 ato'hhtaaT&tJsyk 

Rt ^ R C)-<\ alk>'U Cj C\ iu1o.^kjl, C^-Cj olkenvL C:; haioaiKenyl 

R ^'a.r,dR^t.ir£'n5keutngcthaas-(CH>^4 > (012)5- Cf^CIl^rHCH ..t 
2U H7 )jO(CH2)2-, t^ad) opt3WuL> ->ub^ukuod witn ! -C^ ilk^ i 

each R^- is ittdsspeudenily Ci~C^ aikyl Cj-C*, hiitoalk)!. C^-C^ a.lvox}4.:kvl C>-C^ 
{ilkyiasjt3aikykC2-C5 alkesyl 03^5 haJoalkeiiyi C3-C5 aikynyi Ctt-^C^ 
cvdoslkyj or €4^ C5 cycioaJItylaikyI; 
,s J ai};^!^ C] -C^ halualkvi or cyclopK^yi; 
2^ ji) n C; C4 alkyl Cj-Ca hakj&lkyU C4 aifecsnyk C^-Cf, alkykaihonyl or 

C-y-C^, alkoxvcarbots vj : 
^ is ~C^, alkvk L\ ( \ uVto<^ \\. Of OS . ^h^mpyl , 
Rtt' ji. f 4 All xl v\ lutloafkyl C.-C^ ateyalkyi, C2-C3 alkylthjoalkyl 
C% C 4, n> k C r C4 haloalkeayU C-^-C^ alkynyk C:j-Cg cydaalkyl or 
30 cycloprop ykneth vl ; 

R^'^iiC^ aik\. (. J L haKMl^^! vVL.^^t'ivkCs-C^habalkenyl, 

r|,*Ikw\l C3-C^i vv-U«aEk>l 0 o>v.opt{)pylmeihyl; 
each 'tidcpeiKiemiy H, C4 ^ik^,, 'Jj t 4 baJoaikyl, alkenyk Cj-CV 
alk»;yoiemy! or C?-<;4 alkyhhjomelhvl; 
35 each R ts mdepeRdewly li, Cj-Cj alk>«l, Cj, -C5 haloaikvk C^-Cg alteyl, €3-^5 

haloolkiivl, CVC5 itlkyny!, C-5 cycioaikyl, 04-05 cyclo^lkyUikyi, Cj~C5 
dikoKy. « VCs alkoxyaJk>l or02-C<; a^JkylthiDaikyl; 
K-^ js Cj -€4 aikyi. cyclopix^pjk iiycjopropslmethvl or mrthylcyck^propyU 



R2i and R22 ^ taken rogetlief as CH^CHi- -CH^CHsCH^-, esh:h opuonalJy 
^uWuuU'd With I -2 niethvl 

r:4 5. Ci-Cj a?k\hK Cj-r. ' xl 

iV^^ and <ia racpcu'lciitly H oj (.\~C> aikvl. 
R" Ci C i aikyL C^-^s haloalkyl oi c>dopropyK 
iO R-'^ ' ai'd R-^^ aie andcpcndcntly C^-Cn aifcy^ <Ji Cf-C^ aikoxj, 

yi «t>d \2 ate mdepeadeaay CH^, O, S. NH or NCH3' 

15 aisiorS: 

s i? 0 iii i ; I oj 2^ and u *s 0 or 1 ' provided that tbs i>.um of i, 1 md u is 2 or 3; an«l 
V IS 0 01 L XV y ' ir \ piov ided tliat the s^jqi of v dnti w 'S 0 Oi i . 
prodded that 

uu ^xbenT)^! i R'^ iS CH^ and ^COV^m^^Ri^ L\ihOk^\iW^' OR^^or 
20 S(OV,k^', fher .itLcUttnio of 1 I ^ >T (t / N t.i C-l 

S(0)jjvR ^ ' an. t i N d t n .a^i tme of U, Y Jisd Z m N or C~F; 

(c) when R"^ Ci,\V 1 jNR ^'Hl * i or C"(NOE^'^)R^-\ thett is other tim aikoxv or 

(d) wh®n R5 is C(W^ )NRi%J K thsA is oUier ihm aikyl «r alkoxy, 

(e) wberi COR'-^, then R^^ or R^*' k sdected from the radicals of Uw. group 
consjsUTtg of Cr<^^ »i^fvl, C^-Cj fluoroalkyl, CH^^ aikenyk C^-Cg 
duorcrOu*n\l C^-^. alkvnyl ur C\-<''^ tliior<vilkMt\1 e iCh tadk iwhrf.nci'cd aTtd 
v.iriac>.^>J fhroiigh a icumnal csd caibor atom " a. oie > nii. 

30 (J ; x^ hea R ..lui jlr uk^ n (ogetha as, -r{>Vi)N<.R5 Wtl2>„- atui ^ is L tnu, R^^-' 

f I r aik^ I f ^4 haioaJkyi, C-^-C4aikeiiyU C2-C4 alkoxymethyl ov 

ig! s^hL'H ai k'.<iM o!H .> - ^ . H kx' sro R ui R'>-^ CUaQIs or 

t R-.L'F3<iJ)dE"'^0jt R-'^ .i.;V'/j bun ^o; op^ otCYt,loprop>i, 
^'^ (h } wtefi 3 IS J-2 or tliea R"? atsd aj c 1 1 

(i) wlis-^n J is h2 0t I 6, and E-** is C { aJkvk flwn R^^ is ha?ogej> -C4 alkyt 
C|-C4t1«oroalk><K C2 C4 alkcnvl. CVC4 tluoroalkenyl, cyQ alkynvl 01 C7--C4 
OuoMaJkpyl; 



5 

U) xvben R^a is CHj and R'^ is CXNOR3-*)Ri5^ f^en is othei than dkyl; 
U> ^ 'hon r N. r7 is aikoxy. ihen ^ is B; 

uojv bcr. R" .ifiO R^' ,i;c F, ar.d one of Ri« arid ^ is H. ihea the oxha of R^^* ard ^ 
.5 JS other than H; 

{n) s\ hen Z 's IS and one of R!'^ and R' ' i# fl then o'bcr of R jnd i :s c*ttei 
fftan txifliiot&ethyh 

!o} when j is J-S dsid K'^' ls C^~C^ cydoaikyl, t:vn R"' i? C ^ONR^yRi*; and 
(p) wjiesa J is S~$ md js other than H, lh€n R^b |s fgrf-b^tyi and is 

geoinf tiac jutd iieieoi^ioium, •'V-uii.sdes or agncuUaraliy siuiahie .saits ihcj eot. I lus invejr:t!On 
aisa idatfe^ to a heria ciM c©mp©siti«>n com|iris JSg a her bicidssiny effective amoaut of s 
compound of Formiife T mid st least oae of s surfacto, a solid dfUient or a l^itid tfilucatt 

15 Thjs mvenbon further relates to a method for coatxoSing the ptjxvth of iSMtesifed vegeiadon 
compfismg contacting tbe vegetatioa or its envifOtiRteat wjtJi a,hefbicidaKy effective amoum 
of a compom^d of Fonnida I <e,g., as a coniposition desenbed herclfO^ tliis inveatiton also 
relates a method for sekctiv«-|y controllmg tho gro^tli of aados««d vegmtioa m a crop 
coHiprisiBg coatactiag U)e locus of the crop wiii» a hetbicidaily sffeouve amount of a 

20 coi»pouj3d of Fomjuia 1 aad m atnidotally effective amount ot n s.ifc-^i 

Tbe piesent ii^vt-iRiiot* also relate^ fo a herbieidgl Byxftissf conipnj^mg a hetticid^iilf 
effectu'e .imouiu a oompouiid of Haanula tz (iicMisg all geometde aad stereokoTrters, 
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J -5 J-6 J-? J-S 



ZisCl^orN; 

Ria 5i H, Ci-C4 alkyl (:.-C4 floomalkyt. €-04 ulkcnyi, CyC.i fluorotilkenvl 

iitKyuyl or C2-C4 fiuoroalkynyl; 
R^fc js, hal0{ien Ci~C4:5ilyl,C{-C:4f1aoro*[kyl(>-C^aikcn>l Q C4 fluowaiktii^l 
:C2-C4; alkyny] or C3-C4 fluoroalkpiyf 5 

€2-€q sSkmyl Oj-Cg Mt^lkmyl C-r~C^&\kynjl e^-Cs haloallcyoyi^ 
Cj(-Cf, cycloalkyi, C4~€g afkylcydosaky!* Cr-CeMoeycioaJkyL C4~Cg 
c%c!oaJk%ia!ky{X5-C68lkylcycloirfkyJalk>l-CR20{OB:^i>(^^ 

R2b i& Ci-C^, .iikxk C uuioatkji. C -^-Q, ail'oxyjkyl, L\-C\ s^lkyUhioalkyk 

C, c>cIoaikvlC, r.,alk\k>anaA>l C ;;-C<i Mocydoalkyl, C4-Cg 
cyol^iaikyliuky} or C5 aiky^cy>:lDalkvil.kk^ j, 
iS H, F or CpCa stifcyi; or 

or R3^> is taken together with as 'aR-C»S)CR26b)., yi^^, (Ci^). (Y-),j-- or 
(:tR^^''^KK"^'^V{Ynv C'H;=CH<Y^V~ whei«iri Jlieleft end ot the sadica? 
connected as R^-'' 01 R-^^* and the right ead of the isdieal iS conrjcctea as 
R* is E, Ci~C2 alkyi, Cji-Cg alkykarbonyj, C^-^^ aJkdxycaitonyi, <V-Cg, 
alkoxyalky) orC;v~C6 aikylthioaikyl; 
is CC\VJ)NRi'-5R^ J. C(OK>Ri2, COR 13^ C{NOR^^)R -CN. OR^K S{OvR^"' 

R<^3^lkr (;^u;kyl nmroa{ky1,<'i-C2a;kt)\y,C, Co fkt'KMliuxs. 

Cj -C^ JaviI^io ^ (."1 fiuoroalkyjthto; or 
R'' <nKi B' ^r<- niKor mgethtt asv a radical sekvtcd ixom -CiW^J^iR' h(CH ana 

-Cf N*.^k ' i(" Hi(,CH2V i^CJ^m ihe nght end of the radical >5> connected to ti\e 
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<, I (\ 3lk\ lihio 01 ( '] C "I lIuoioaJkyMuo, 
C2--C4 aikvithjomethyl; 

(.3 C5 aikynyl, C3 -C3 cjcloalkyL C^-C^ i:ycloa*k>!3J.kvi, C i~C^ aikoxs, 

C2-~C5 alk»5i.yalkyl or C^-Cg alkyithjoalkyU or 
RJO ana It^ 5 are takea together as -1CH2V "(CH^)*;-, -CHjaisCHOis- or 

-(CH2>20{CH2V. each opHoaaJiy substiMed With 1-2 C]-C> alkyJ; 
each jR.i2 IS md«pend«rtly Cj-Cg jilkyl, Ci-Cs haioalkyJ C>;-C4 atkosyalkji. C^-C^ 

aikylthioalkvL C^-C-^ .jiksoyl, ^3-05 baloalkenyl ^Ikyny!, C3'€5 

s-'Vcioalkyl or C^C<^ eycloalkylalkyl; 
Ri3 Ci-f "3 ^lk>], f "j-^'^s ?ialo»3Jteyl or cyclopjwpyl; 

R^'^ js H, Ci -C4 iEillryl, r]-C4 haioalky}, C3-€4 alkenyt C^-Cg ajkykarbonvl ot 

C's-Cfi a.ikoxveai'bonyl; 
R^'^■^U. (\,iik\! ( t ( ,baloaliy'or(,v, opvi 

R'^ ife C , f ^ aUcyi T^- hak»5ikyl C5 alk'0\y<iik>U C^-s. j aijkvimTOak>l 

C2-C4 oikefijl C5-C4 haloMkeny], 0,5-04 aikypyk cydoalkyl or 

cyclopmpytejethylj 
RJ? IS Cy~Ci 8lkyk Cj"C4 Moalkyi, C2-C4 alkeisyi, €3-04 hakiaikeiiyi 

C4 alkynyi. €^--€4 c>cloalky| or cydopropylmetfeyl; 
each Ri^ i5> mdepentoly H, Cj-C^ alkyk C}-C4 baloalkyi, CJ-C4 dkenyl, C^-C^ 

alkovyrftethyl or C2-<'4 alWyiJhiomertiyl; 
e^ioh Ri=' !<; indapendcndy H. Cj-f ^ vikyl Cy C5 Jialoalkyl, C^-Cj alkenyl, C3-C5 

hakoaUa inl C^.~Cs; v^ikxi } . -r-, cycioalkyi, €4-^$ cycloaJkybiky], Cj-Cj 

ilkx^w C -r^ alkos^alkyl or C2--C5 alkyjtbioalkyh 
R-'^isC I ^ ^ fv>l c>x;topraj>yl,cyciopfopyJmethy1ormefeyicvdopmpyl; 

R ' ' d\ii iV laket' together as (ll;.CHj- oj -CH^CHjCH^-. e^ch opuenalii' 

substituted witii i---2:me%t 
R' ii^Ci r^alkslorCj-C^haJoalkyi; 
JR^^ IS Ci~C 2 alkyi or Cj-C^ hcaoajkyi; 
R-^ j& CpCj^lkyl or C^-C^ haldalkyl; 
R26a ^5^1 ^26b are inds'pendently H or C^-C\. alkyl; 
R IS ("'i-C-^ alk\^ Cj -C^ baUxiikyi t>i cydopiopvL 
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R -''"^ .jk' K-^^ mdependet5tl> Cj Co alkvl or Cj-Ct^ alkow; 
W is O or S- 
V 5 una \ " a?^ jiWependeatiy O. S, Ml or 

S: mis 0,1 Of 2: 

tvis 1 or 2; 

i !i 0 ot K i <''r 3, <i\n.' u ijs 0 .»i L }MOv}ded iha{ the vum of j,, { aBii u j& 2 or 3; md 

V 0 03 L w }? 0 01 I; provided that the isuiii ot v ««tJ w js 0 or i, 

l*n>vided 

p: {a) wheii Jt^ is C(Wt)NftI<»R^^ or C(jNfORi4)R^5 t^ea i$ othet thau aik»xy 0$ 

{b> when RS js C(W^)NRiOR^i, then R« iS tt^er tl>analk>1 or 8jko,x>; 

(c) when XC is COR * ^, ihtn R*^** or R*^ is. selected fn* m the radicals of j|je gtoup 

coii&JsUng of C,-Cj alky?, C1-C3 tktoroajkyl CVC^ dfcenyl C2-C'^ 
t$ uuoroaikenjl. O^-C 3 dikyayl ot t'^-C^ luoroaR'.nv! each radjoti! Uiibranchcd and 

conseotftd throagh a tcjmm<i} <nd cinSon >fon" lo ih^ a<;ok- <u5g, 
'd) v^ hen <T-^a rirc tak?n together C(Vvi)NXRi<'''HCH:i}„~ ixndn is i, rheii R'<' 

^C) C,.'..a C4h<{.1oalkyl,C3-C4alke33yl Cj-<'4ateyme%Ui 

C2-C4 iUkyMuomeikyl; 
m ^v-hen ai ieast one of Rl<^ aad Rii is h^oaUcyl, then R^-^ or R^^ js, CB:CH3 or 

CH70^ mi R'^ OS R^^ is fe^t-butyl isopxc^ji ai cyclopropyi, 

(f) wheti J ts ^3 €(r J~6, Iheu R"^ and are H; 

(g) when J is; «r J-6, and R^^' is Cj-Ca <^l^yl Ri5> Is haiogen, C>~C4 alkyi, 
C\~C\ OuoroalkvL CN-Cj, a^keriyl C;. C4 OuofOAlksJuyi. €^-€4 alkyityl or €^^€4 

2S iuomalkvi'iy,!; 

(f;^ htn ' !^ ('H^. and i<: CfNOR tism is other £ba» aJk-yk 

y ) \shen 1 is %\ K'^ ts a1ko\y. rhe^) R^ hs H, 

(K) \Miv« R" .^re R md cm of R'^ sod Ri^ is then the utksr of RiO jjnd R^^ 
30 ts other tten liv 

(h x^hu 7^,^ \'>i»doneofR"^asdRJi i& n.thet> the other of R^^ and Ri* js other 

(m'Js^ hi.'\ T }s and R-^' C^-Cj, cycioalkvL then R^ ts tXO)N"R*f'R{5; and 
Mi> vviicn 1 is J <i«d R IS othcj^ Ihun H, ti)en R^^ In /i-zf-butv! djid R-"" ts 

aad an effective aiaouiit of at feM one additional active in^iedjent sjclected tmm the 
consisting of <m other herbscstfe and d herbtcjde <!^encr, Thf present mvendon ftJtther 



j^lates to a herbjadai wmpasitton compnsmg smd hcrbictdai rtM\tm« m\d at least ois« ot a 
1 i^t prt,tcnf - ixeit-tm elates Jo a raethod for wntollmg iha giOs\'l\ oi itnU^'sired 

addition.d tic'nv irr^uvhent i,ek'C{cd ixx^m tsie yo»p con,N-iJ5n* of vUi <)?iki hejsmctd^ ana o 
he'bsudx sident.; g. m the lornj oi the aloredcscubt'd ijctbjcidiiJ mjxtiijc oi bcrhjea^i 
cottiposviUoifi A paitjcaidi H5»pcct oi the pivsejit jtii\ention i-elatos. to a m>.{ht->d for jycicctively 
GojUToiling the growth oi andes««d vegelatiotj tn a crop camprisiag cotit^ctang the locm «ff a 
10 cxop wjth ao Active gmoust of a compound of FomiHls Iz asd an antidotally e£ti*ctwe 
amount of a hetbicide ssfenex (e,g , safeaer app3ie-d as. ^ b,«r<.d ts^atitieM), 

DETAILS OF THE INVENTION 
In the itbove recitations, the term "alkyF, t^ed eito aitaie in compound words such 
as ''alkylihto" or "h£ilQalk>'J" includes straighi-citam cr bratjched alkyL such as, njethyl, 

15 etiiyi, a-pjxvpyL /-prepyi, or the dsffercni butyl, pentyl or hexyi isomers, Tnc tent) 

aikyl" iudicatcs that one or two of available positions for that subsutuent m&y be aiKx'l 
Vihich ^t* mdcpendently selei'ted. "AlkenyF includeii! straighi-cham or biatiched alkeies-j 
such as cthcsyL 1-fropen>l, 2-propepvL and the differcnt buteny!, penienvt he^cnyJ 
isomcis "'AikcaU" a1i?o includes T>o(^'cn. - <;ncb h 1 ** os'j\)dicT)>i a«t 'J 4 he\<*dien>i 

20 \;i\n^r' tns^Jtsdt'S suaight-ohain ot haa^h.v' bu^h ediv-^)!, i~prv>p>tnl, 

^-propva)'! atiU f^vj diffefen! buisius v iHmi a. d ^^,^\' u ivfjne AJkxnsr ».<to aU^o 
mdude moicties- coinpf i\i ut n uini-k *nnlc fondx ^iKh a^s 2,5-^..^adn >xl A{k<<\\ ' 
includes^ lo< e\aiiifle, m>3ifio^s, ctho^:> n \n\\->ili^\y .<\op3ufn1o\> urn) dv ditktt^nt buiu\x 
arid pci'jUHS i-'>jjit'f& 'Aikoxyalkxl" dt'JHxiei* a.lko\y KubrtUutton ot? alkyl Bxampb* of 

and CHJCH2OCH2CB2 "AlkyJdMo'' iticludds bmncted or strai^u-chain alfcyltftjo motcties 
s«ch as metnyUliio, etIiyUhiOs and the cUiferent pmpyMiio, Kitylthlo and peotyltbio isomm. 
*'AlkxItin<jaIL\l" denotes allcyJthto subsdiutioft un alkyi. Examples ot ''aJkylUuoalkyi" 
mduJt, (^li>^(^H,. CHjSCH^Cfb, CH3CH2SrH2, CHjai^CH^OKSCH^ and 
■^0 t.l-ixriS-SCil;rHi, 'AH xV^ulfmvr includes both cnaiihomcj-i, of an alkyJwiMmyl group 
£\m}.pL^ <j: 'VikvlMilrmjr include CH:iS(Ok rH-,CHoStO* CH^CH^nKSfO"), 
((Ji^UTlS^)! anu the JiUt-icnr butvlsuLfir^ f j.i^ -.i^. l^vjsr.rlf-^ ^ a]kvKu!fi-n\ 1 iiiolud.- 
C]i,H0^2 ni^,CH.S(OK C[idHjClh^O ^ p^.^l^'^V*'': the diMcn-n 

■"-^ 'J^-yn^i-uliitiX.' .>Kvi.x'.i.o5r(n5y* ^ i . .re o^. I'sei i.ogou-'U u> luc .bov^ 

cvi Iho ;oan lo'dko\y" 'tidudes. fhe &sme gioups lujUd thuj^ih .in lt^^V5 

atom Q^icl' cyckpiop>k>\Y tind cxclobatylosy. Rxxtmple^' of *'cxviOviil>^i.'ilk\l ' invSitdv; 
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>l-clopfopils»\cth>l cydop^«ty|eti}yl and other cycloalkyl mowta bonded to stjai^br-ohjtn 
ot hi^n-cULd 'dU'l groups ^^CycUdlvylaljfoxy' feclade^ c>Gkmn'iwiineihuv> 

l-ru^rh>LscbHt:>,^} anu 3-"anlCYat>pcnt>1 The Vnn 'ca bcc\rlK- t-uig" donotci, a aiig 
whtma a\nn^ rotnmg the ■.>ii ivrkboov anc ~.\ax ^rom car'Hm 'Sourai^d 
^arboociso ' ateis to . nog lu\5n£r a backboi.- coi - ^ ^ v f v< 'bon alums jnjked to one 
anoth.n ^i(t^-ic h<M^d^ ai^k-^'^ cthonvt^o nn^nec Euc h.nu'pmg wiiooa ^aie)J^<.x are 
oi.xup<ed t>\ h\dtogt.')i mms The icmi "aitmnitjc nng !>>*tenr denotes tiUlv unsuUvrat^d 
cuboculcs m\i swtcivcycfes m which the polycydic nog sys^tsm is aiomattc. Aromatic 
indicates that savh x^; nug atoms is essentjMlv m the sasae plaae and has a /'-otbitai 
petpcndii-alar to the Ttng plaae, as<l m whsch (4n + 2) as elsciroM, where n is 0 or a positive 
itttegct, are assoaatea ^vith the rmg to comply wi* HUokeFs nsk. m* ujnti "arovnatic 
caitocydic mg system" jacJude^ fully aromatjc casbocydes and cajbocydas m wluoh at 
leapt on.e lifig of a polyeycUc mjg systtm is aromatic. The term ''nonanni^atic carbocycbc 
mg s>stem" tooto falls s.^tu!ai6d corbocydes an well as pariiaUy oi kdlv tmsatuui-d 
carbocvdtsi whei-eui none of ti^c nags m ihe tmg ^Vbtcni are a^oin^A«c. fhc Lap- .'>i'.nji.t 
heta'ocychcT^^^^^vs^->a .u>d 'Vk'soixoruV.u ---r lo.cbKk^ fuliy aiotin^ie hci.uKvd.^ od 
hclerocyde^ -a %vht.b k ist ore - - ii o o poK. ^.ht luir ^vs^t-su a-u- ) iic ,um 

.LP inv 0( hiUv unsauua^ii he;«oo\.k^^ ^xne cn> < ol ihe rasi.'*. 10 U.e nno sysrem 
ausmatit- Ibe hetenvvuu tmg s-.^itu^i, < '^e atuched through o^jy dvahsbk c^bon or 
ni(mgejt> b\ i^pla.cnicji* ut a livOh-^gcTi un ^^d caxbog or isitrogen. One skilled in tho art mil 
appreciate that all "■utiogeTj-coniaming h<;ter<xycies cau form ^/-oxides smcethe nitrogen 
reqtvifes an as auat^k ioae pair for oxidation to the oxide' one skilled m the art will j^cogniKe 
tho*e ttita^gcn-vontatnmgitctesixxrydi^ which can form JV-osidss. Synthetic methods foi the 
preparation of N'<>%id^ of heteioc^des are very wdi biowj by one $kiUcd in (hti ait 
isdudaig the oxidation of hctcrocydes and taUary amfees with pt;ro\y acidx ^uch a& 
pejacctic <.nd «?-chlaroperberaok a^td (MCPBA), hydrogen perc^xide, alkyt hydropeioxtdcs 
such ^i, r-bm>i bxdropetoxide, sudtuiii^ pei borate, and dtuvuancb sudi as dimeih-vdtotuane 
lhc.se i>itJ5ods rot the |«q-.ar.iliim of <¥-o\jOts hftv^ bten cw.n^ncly deso-btd and 
a-acu^'d jn the ht^jamu- s.-o irr vxaniple T L Gdchrtsi ( <^"irnKum^ (hgmu 
iv..««w. ^0I pnTlh 7S0 S \ U^ ic Po- .-ro . T'.ss M TisU- ,.uu !> SL.o<nuj\ 5n 
r^T?^^'''"'"^ '-^'-^ ''^^ ".^^ ^ ^ ^ l'WiVu.aa A \L>K-!iop 

l>d^ tev-ooon Picss \LR <JnmmcLt auo B R I Ke?iie in 'Wu7?it,^s HrhuK^'rlh 
Chewhtry^ pp i4y~i{>i, A. R- KatritKfcy. Ed., Aeadetmc Pre^s. M Tjs.les' aad 

B^Sianuvink la Advimces in ihle.tOKycliu ateinistry. vol. 9, pp2S1-291, A R.Katnt/jcy 
and A. .1. Bottlton, ^s.. Acadea-ac Pi'css: and G, W R Cheesemmt and K S, 0. Werstiulv m 



W0 2*>tM«y5i>4> 



n III '^immmt^ 



Advances in Heteroiydtt Chemtitfy, vyi 22. 390-3^J?, A R. Katrit/.ky and A, L BouUo& 
Eds,., Aeadeimc Press, 

Tiir tan ba!.>s2v<r cither ^kme or m cumpound vvC'<.'n v H. 'o.tR'vF'. (HL'tklcs 
nmrmc d.loujic bior u>t u v\n. He n nr ' ^-2 b ^1 vj;^^ tni-^tacb thai (>ne o5 Kvo oi 

5 Ute .ixadal'lo pennon-, rot tha* sobs lU.- nn^ '\ ogo bi.'sj aic 5ndv>pt;ik1<.>nUv s.^Ject.d 
I'j'-ihei, sMU'it Uh^d in si> iipoi nl >\ ■ t.'- ^ .s " J< sk^ > \ s.utt aik-vl nvy partuillv .ir 
i\:i]y s^lt^r'l)irc^l \Mtr hair^v o\' ns ^'■^^tcr ra\ be *hc s<it^ie r^i tiiffereftt Examples of 
''hidoykyr include ^^^C, CK fi>. CF3CH:5 and CFjCilj. The tstms "haioafkenyr*, 
"haloalk>nyr, ^^Moaikoxy" niaioaikyithio*', and the like, ace defined aaaiogousiy to the 

iO term ^'haloalkyr*- Bxatnpks of '*baloatetyr' tnclude {ri>2C«CIICEl2 and 
CF^CH2CH==CHCB2. Examples of "baloalkyojl" inciade HC«HC1. t^FjOsC. CCl3C^ 
and jPCHaC^CH^, Examples df '%aJoaIkoxy' inclads CF^O CCUCH.CX HCFaCH^CILO 
aRvJ CFjCB^O, Examples of "baloalkyitfeto" iiidude CCi^S, CF^S, CClaCH^^ and 
aCH2CHt.CH2S. B3s>amples of ^'haioalkvl*tulfiAyr include <::f,S^O), CC\jS{Oh 

15 CF-,Cn.S«CM md CbjCFjSfO) Fj(.!n^plcs oi: '•baloatkyisit.IfoHyr include Cr3S(0)>. 
CChS(Oh t {^V H,i^^{>^2 CFjCFjSCO)-! Simiiariy, 'tiuoix^allvyi". "fliwoaikenyr' and 
'11uot\>aikiru'!" may be p.^it.allY ot fuHv j.ubi>titul«a wnh iluonj'e atotiis 

Iftc tota! nutwhet oi caibon atoms tn a auhstttu<.nt gioyp j$ indicaisd hy tne 'Q-^C^' 
pttifix whtfiv J and { are numiw^ iunp I \> 0 Fot example, C i nlkyj de<^ig5iates> meihvl 

2a through prop>l allco\^a!k^l .kM<i"<K ^ Ctli^lAn. (\ .i";.o^valkyi designate^, tur 
exaittpk, ra^O^iOCHsX CH^,OCH>CH2 or k IhCH^OCHj, ana C4 fAlkoxydkyi de-Sigttstes 
vanom isomers of an sSkyl group substimtod with m Mkoxy group contawmg a total of 
fourcajboii atoms, exampJes including CH^CH2CB20CH2 and CH^CH-OCH^CH^. 
Examples of "alkylearbonyr iisdade QOCTs^ CtOCT^CH^CH^ and C(0^€H^CH,V' 

25 Exan^ie« of ^mosycitrbouyl" include CHTtOC\=0), ClhClhOQ^OX 
CHsOdfjCHgOCCsO^ (CH3VjCH0C(t=O) and the djffetent *^nta\\ or pefito).yc^x^Ti>l 

WSun iicnrapf'und tsi^hsiuiited a sttbsutitetit ^eanni^ a -^i^bNonpi {hat !odtcat.-<( 
ihc 'Hsuibcr oi said &ubst tuotiu oan t'>ot<:d !, "^aid Ssub&utu^nN (v,ii«r( tbo\ v.s,ts;>.d r> I'a 
30 uidep^indaiCy 3>Lkcfcu irom ih? gtoop of defined suhstnucTUs Fuuheu when ihc s«bscij|U 
5udK-fite> r c g ^K),„,, then thfe number of sobstituejtts may be selected from Ihc 
iptegers betweefs 1 and 1 inclusive. 

Whcr a ^i-'ijp C'fukno^ i s'u-s\' v^h^-b cii he isydrogto. U>i ex^nplo R"^' or R^^', 
tltET.^. when th.'* s,ubsutiKm takt-ji <^fi bjdrogeu, tt id recognu't'd tbat i'^ ^'qtnvoitnf w 
35 said gTOwp bsattg unsobstitated. When a position on a gj^up is said to be "not substituted" or 
"uns«b'^Ubited", then hydrogen atoms are s^achcd to iake np any free vatettcy 

Compounds of this inveMion can extst as one or mot& stereoisomei-s. The vanous 
stereoisomers iflcladsi en&niiomers diastereoinftr^, atroptsotnerfi and geomeUtc i'ssOmei"s.. One 
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sidlied in the art wtil appreciate that one steremsomer maj be m<>'^- a.^tn- ,ind/or msv 
e\hnx5 K-nefKial cfieoJs vviicn ennched rcL^tive to the otKei btcK-oijiOfucjv?) or v-hm 
i-epi! Jtcft fiooi the other >reteoisomei<s) Addituwlh, tiie s/iile-i aui^.i-} know^ hf>v to 

^ mvciuson uorip't^c^ vPinpnuudo Aeect^^a .to'Xi ]>ra^.il \-<->MdL-s and .n'jicuiujjjll) 

n^.e <^.gncuUuid1ly fcimiubje salts of the Gomfuund^ oi the m^efition. jnciude 
jciU acdjtion«ate mik imxprnc ccf orgaiac acids isuch as hydrohrojtmc. bydrochlonc, nitric 

iO phosphoric. suJ&ric acetic, ljutync, f«ma«c. ks^<;, maieic, malomc, oxalic, psopiomc> 
saUcvhc. imtmc, 4-totoiesd&mc or vatoc acads. Jhsi aplculttirally sun&bte saJis of the 
coKJpoundp of the iavfeado« also mclad© titose fotmed with strong bases g., hydndes or 
hydroxides oi sJo6txm, paassium or iithium). Oae skilled in the art recogituei- (hat because 
in. tine enviroijiaent under pbysaologicai ctsidittons salts; of the cotYipouuds of Hie 

15 tsveation art. n\ e<,imbnam wtlh ihsn costsapottding nossaU fijtiuis, agncuituraliy suitable 
salts share iHe luoiogiccH utUit\ ox the roxssait fonns. 

Pf^fcnsd for reason, oi cost, ease of synthcsjs »jid/of biological efficacy is: 

Preferred 1 . A compound of Formula I wherein whsaj J J- 1 ajsd R^^ is CH3 Jjien at 
^ca?i orje of T and t* is N or C-F, 
20 Pr^feiTsd 2 A. compound ot PjcfetTcd 1 wheixsiu when Jf is J- i ^d 1$ CFt^ then sJt 

least one ot T and U .js C-^F. 
pj^fened 1 \ coujpuund of Foiiutik 1 wheieia when J la 3-1, "k^^ is CH3 and T is N 
teilnsNortm. 

I^referre 4 A l onirnund of Pr©f £sn:ed 3 whersan whea 3 is J- 1 , R^** is CH3 and T is K 

Ptafewd 5. A compo^uid of Foa-imila 1 whcfcin at most one of T, IT* Y aad Z is N 
FiefetJ«id 6- co«i,poa.tid of Formula i whereia W is 0* 
Prefem.41 7, A compound of Formula I wherein J i"? M, i-2, J-?, .T-4, j-5 or J-S. 
Preferred S. A compound ot Pt^feucd 7 wherein J ts jf- 1, .T-3 or J-5 
"^0 Prelmed 9. A cotupotind of Frefeued 8 wherein J ts J- 1 or J-? 

Inferred 10, xA compound of Formula 1 wherein R'« is -C^ ail* \ . r j ( 

{iuDfoalk'/fryj. 

,itk^nU, thK.toalkeByuC-, C% ali-iTiyl or « VC~j( ttuo,o.'llyn\' 

ruda ai urN anched and conns-cted through a tem««al end catboo atotn to the 
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Ftefmed 12 ^ compound of Pfeterred i J wbems R r>r R ts CH^jCH?. CH^CIi^P, 

r i hciTf: ce>CF3 or rn=CH> 

CVCiQprOpvi. 

PleJerjrd A compoimd oi F?eleiie4 14 xvheicm R-* oi R-^^ lis /*-ft-bj.U)4 c ;<5oprop\1. 
I*fefem*d 1 6, A compound of F(«jnula I ^tm^n stid Y- afe independently i:H2 ot 
O; 

Pmfen-ed 17. A compound of jPfefemsd 16 whejem tJxe sum of and » is 2 and tii*- 
10 sum of X' iUiiS w 1 s 

Pi-efta^^d 18, A compound of Pi^efmiesd i6 whetm is C}-€> alfcyl 
Preferred {9. A compound of l>reffenred IS wfeemm and R^eb C'Hj 
PMensd 20; A compoqsd af Fsamula I wfees^m r3 as 
Preferred 2 L A compound of Fonntik 1 whema is H 
IS: rr<'ictr«d 22 \ oumpound pi { onnaUi I wherein the carbon tiiom ol R ^""^ Ijai-jnj; 

o\vgst< lb > '^c b\'dM)d&n atom 

Prelerrcd A .ompoiwu ot I >-nn ^.^ f wherein R'^ HCOINR^OR^i orC«0)OK'^; 

ki'hiliuC, *}k\f R'^iiC( C4aikyi;niR^0atKlRJi are taken togefher 
( TLCli-CH^CH-, and R'- C^-C:; alkyi 
Preferred "4 4 i ompound of l>rck rred ."3 heicm is i'ONR' t*R ' ' J< is H or 
Cj-C; j.lk\L aud RJ ^ is C.-Cj ulkyi, oi R^*^ <*nd R^^ ai« taiani togcdK-j a, 

Preferreti 25- A compound of Formula I wherein is H or l"- 
FieteaxfU 26< A compound of Fomwla J wherem R'^ is H or F 
25 Pftfet txd A compound of Formola I wiweia at>d R** aue H or F. 
Prote^red 2S, A compound of FonuuLs I >\ 5- ci-^m T is C-F or N 
Ptx.ftai-ed 29 A compouTid ol V ^; >u I \\ besem V \h C-F or >s 
Of rsOte 1** a compound oJ Fui-muJa I \>'bcrcia 1 is }-l and R'-' is VI, whsch J$ 
paitiou'ailv useful as a synthetic intermediate 
30 CorabrnatioTis oi pretexted gixmps are ifUisiratcd by: 

Prelersed A. \ of-niiJomiJ of FormitUt t Hneieai I k 1 ] t ; j-'^ ?-4, J-^ or 
PreJi,ncJ B ,\ co iipoi.mi ot Fiefeued ,\ whaom R^"* OJ R^^' us TJH .t'fi ^ (IkCF^F. 
{ H^L I if ^ CI \^CP2, or CI R^'"* f)r R-^ is tert-Miyl hopmpy} or 
CvcSopttip'^ I, r3 5s }L ih ft, .Hid W IS O, 
M Pfefecred C, A comptmnd nt Preterred B wheiem at meet one of l\ l), V and 2 fs iNf. 
Pix.fem?d D A coajpoand of Pn-ferred C wherein R5 ,s CONR^^Rit or C(0)f>R^2; 

^' IS H 01 €3-04 alkyl: R ^ U& C|~C4 alkyl; or R«<5 and R^ i are taken together 
^is^ CfUll^CBt^CH-^ and R^^' ^--1% aikyi 
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Ptefesned H, A compound of B®fen?»i 0 wbcsem js H or F and is B or K 
Prefen. *' P corjipoinjrf oi Pjiolwrni B v^hereiu Jf is J-i or 

PjfiCi!n.ni A i.or^p(>imd of Fieicircd O \^h^'0) 5 s Maiv! ui ^iaitiopvi, vUid 

{»K4f uie-i I A coavo»nU of FonnuU J wiiete^.^ <u .iso-* < uc ol 1, i;, Y dnd 7 \s N, R^^'^ 
ox j& selected fmm the ra.At. als m the f : oho on? ts55,tj5jg i-vt C j C aikvl 

10 Cj-Cj tiaomlk>'l, C^-C^ aikcnsi, <VC3 iluv.i-o<iik<jftyl -Cj al\\'in ! oi ( \~ 

Cg fiuotoaljkynyl each fadica? unbmched aaid connected through « iermm«l fnd 
cafboa atonilo the aaole tiag; is H or F; is H or F: is ii R^^^ ts Cf-C^ 
aJityi; W js O; Y^^ ssd Y- are indepeotdeutlj CH:> or O; the sum of s, t and u i& 2; 
and the: SUM of v and m m O^ 

i S Prefej^ted J A coxvponnd of P}HVn(.d I whei^n ^ or R^^* i& CB^CH2F, 

CH Hl-^ Ch-( ^ oj CH-^:il2, «Mr R-^ is m-butyl, ssops»pyi or 
cycioprcspyl, atjd E-- js B. 
Preferred k A ctsnipoand ol Fi ore icd J wheiieiji is CX>NR ^ ' 01 C (O )Ok ' ' 

Prexe-edL, A voi>ip(>i«K- oi Hicjeucl K N-vhtiem R-'^ta R-^ ij* ?en-buiy} or isopnjpyl, 
PrBfen»d A cnmpouad of Prefeireii L whexein J is J-1, J~3, 1-4,3-5 qt J-g. 
Preferred N, A compoffiid of Freferred M wherein U CONRi^J ^; RlO is H or 
C|-~Ca aikyi; andR* ^ is Ct-C^ or Ri<5 and R^^ are takea together as 
25 iOei^CHM^CH-;. 

Preferrcd O. A coHi^ound of f^fejxed N wheieia R^ aftd R^ are H or R 
Pteferred P. A. eoiapoond of PMen-ed O whejei« J is J- 5 , J-3 or Jf-5. 
Spccdu allv p[efea<.'d si, a toni|f.>a-J 0. '^'-etcrredl selected trom she group: 

A^"^-! {dm-it ihs km-iim >\ at bon>l]-2-i1uoiophon\ ij-.^ ( 1 , 1 -diaseun ictlnl )- i i 
iH-T.n'razo !e --S - carboxiiEijide; 

- Ul^ U j 'l!Oietl!\k\ vl) l^ctbyl ?//-pyia2o1-5->{loarbony1iyminoJ-A'uV-djiiietij>'l- 

^^'^ 2~[[|3-(1.1 dwiethyletny])-! eUl>l-lf^pyla?o^-5•-y1]^;arbonyt]a^m^lol-iV-e^hy{- 

4>-|>3fGdmecaFbox aaude: 
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N- 15-I(ai tnethylanimo)c»bonyl1-2-flaorophen)ii1- 1 -e;thy][-3-( I -niefeylefevl h 
¥454{c{imethiiammokarbonyn-2-fluojoptefiy{14~( l^-Uitneihylctbyl) ^ cihsh 

.l.H-pyT;?7;Ole-.~5-carboxamide; 

^ (1,1 dtr!-'ethvl^li*sn-3-oih%i~V (5- (fi.'-'%ir:e-*nla7nnis")cail>oii^l| 2-fJ«Oiopht;i-)yO- 
i //-pyrazaie*5 -cai-boxafmae; 

5-carbaxdmide 

Oi nov arc compoimds of Pormula I whesem \ ^-1, JO 1- > ><r M wherein R-* js> 

aikylcvoio-^lkM r, i,, '.aiotvclt^ s^^l, ( 4 < ^ s!<'^>! en t alls!. \.Jv-.alVvI- 
alkyi Alsu ot aoa- atx coiapoumls. oi j oiTi d I nhuv ui ! u« f 1 ? 5 \ i--4 J-S, ! u 01 

20 Also af note aj^ vU5Ppoima& t^i Foimula I vx-'haen. Ct Cg . * 5 ^\ bUoaikxi, 

C2--<\, .^IkkJxyaikvU ('''j-fV akylihioalkvi, CN-C{, alkcns!, Cj-«.\ haJo&'Wavi C^-Cy 
aikyn}!, C2~r^ haloaikynyl, Cj-C^ cycloalkyi, €4-0^ alkyWydoalkyi CVC^ 
haloevcloalkyl Q-^g cycloafkylalkyJ, C^^^, slkyicyctoalkylaikyi, •€R20(Ok?iXOR^) or 
SsR^W^k^S; R2b is C]-Cg alkyi, Ci-Cg haioaJkyl, Ca-C^ alkoxyalkyl, tVC^, 

25 alkyithioaikyk C^-Cft jufkenyk C^-C^i haioalkenyk C^-Q alkynyl C3-C6 haloalkynyi, 
C^-C^, cyoiudlkvl ( 4 <^\, Bikvk^cIoaUol, halo-voioait \j ( 4-Ct ovt lOidkyialkyI or 

C(0)ORi^, COKi\ C(NUR^*)Ri-\ -CN, (>K^*>, SiO\Jx^'^ ox Sm^SR^^R^'l 

The psefcn^d herbiddal compositions of die presesit invention are those mvolvmg the 

30 above prele!i«d compounds. 

Ihis itn^Tifioii aibo iclaitfb ,1 va^ihod tot cifuhx^iliiij^ unJeirtci-i \t'f eia io>i lot jpu^nr 
applxiTtj/ io kxut. fit iho \k;*:>,*ahon holiKuiaily eUccttve aTiiouirts oi the coiiipound^ ot 
the invcfitioij ? ? compifj^Km Jt-sCuKd ijeiem). The prefcned methods of ua-e aft? 

35 rhis !n\.^ni.30!i v'l&o tf kites {o , m lor Sckctnclv contjoii Hio ^u^sfh el 

u$>desii»d vej^etation uv <3 ctop comprismg costacfenu dit- Ima'i of the crop ^vith ,j 



hefbicidally effective amoust of the compoiaids nf ihe mvestiost imd m aiitidotaily efftcuve 
amount of a safencr The prefeired m«tiiOds ui^e ure thit&t mvoivrng the <5hovc pretetjv^d 

Ttie compounds of Fouualac I and Iz con be pirp,rcd hv one or tnoio ol th<. toUovM«g 
S ipetlwdi, ovd vartfifioiis ai> dt^tahed SvLcncs i hirough 20 ^md ac-coT.paming- ie\{ 

dt;liunK>n!5 bni Uk' scopt- Fotmula 1/ is. no5 vonsramed b> njo^isos and (,b) of Fornuia 
t Ihe de!>nUiTO^ ot Vv, Ri>\ R2'^ R^'^ R\ R\ Rt\ R?, R \ K*0, RU, 
R14^ RiS, . RH. Ri8, Ri-^, R2(i, 8-!t. ^24^ j^^^, j^^Sa R26b^ ^27^ r2S^, 

10 R"^^. W. T, U, Y, Z, n, s and v ia the compounds of Formulae I thioagh Ig. las asd I 
tbmugb 63 below m-c as defined above in the SfcumnKiry of the imentio« ualess othem t&o 
itjcfecarcd Coiapoi«tds of Fonaulas la tfe-ough Ig are vaiious siibsetsj of the compound*; of 
FcfejEaolael and compounds of Formula 2a aiKi 2b ax» subsm of the compounds at" 
Formula 2, and comp<HJ«ds of Fonnaiae i7a tkough 17j are stibseta of the oompouuds of 

15 Formula 17, 

C'onipouji^d': of Formula la (Foimufa I Oi l2 whercjs VV is 0> cai! be pjrpared t»v 
coupliag the appropnately substiutuied azoie acyl cbbnde of Foirouia I Vvith the 
appropnatelj? substituted amiao asiupoiaid. of t'otmsia Z §!jown m Scheme L 



Ihe reacttni^ is caracd out m ixn *mb>dmns aprotic solvettt s«ch as dichim-omethsnc or 
tetiahydrofuian, preferaDiy m the presence of a basii such as ^tethylamiae', pyti^xi?, 
4 i.dHiK'Ui>Iamtn'))P>r5dix.e or A/JV*ditsopcopy1etliyiartiinc, at a temperature typically 
hft>vccTi rotmi temperature and 70 *C to provide the amide of Formuia la When R* t& 

35 alkylcarhooyi or alkoxycarbonyi, a strong base such as sodium hydrt^xide and ph&^ traastor 
cundiuojts sucb as those described by M. J. ifeddadjj) et a!., Hetemcvdes 15>84, 22, It3 ma> 
ho ad\ ^i35Saf v'nus Fhr react i<m of Soht'me i n jliuati aled ju Slq» F ot Exanip)*.- ' , Sti'p ( ot 
f \ii)tp\' ! bttn n ol L\ampk 7, Mep P ol F^^ampk K ^'-^P <^ «i ^ xample 12 SiLt> B or 
h^d-jip.o Step n ot r\v«Jis->k' I4 step C ot Etamp'tf 15 Step C ot hA^mple ^trp r> <'t 

30 hxaTu^i't J ,u->(j Su'p of f ,\ axjpie 25, whicn *"(^!low 

AUt.mati'st}) o^^TU{K■>Ul^di ft Fmnu'la fa can be pn;paicd by eouphng tiic appiopnaiei> 
sabsijiutea azok cf.<bo>\lic <iv-iJ ot Fotmv.a 3 wtb appropriately subsdttited amiito 
compound of Frtnrittla 2 as showa in Seheniie 2, 




I 



3 



O 
3 

'Hilt, tuiUi')}! c.n. ol v>iu m (.'lO preseru i4 o t,tebvdi.ats«g co.ipu% lejigent -luclt ^st 
<.<K^vciohexv' cATiWumub, li^>^!ntv rj-op'op; J-^-cth>kail>odnmKk i pio^^ro 
phosphofiic icii) ovciit. <^i^hsd.K*e os v^'^l'o xi d inMCi^oJc tn ihe ptKStnci; of a h^so Mich as 

t}f caUy -x'u ;('ou> te'iii'eianire anti 7U °C. The r-emod of Scheine 2 is UiustiateU ifl 
Step l> ol fcxamplf U), SUf C ui Rxsuiiple 17, Exampk- 18, Step B of Esc^aple 20 ^nU Step 

M nhowa in Scheme 3, couspoiind*. of Fonnufe lb (Fonnula I or la5 wherein W n S) 
«aB be prejjiaied fcom coasspoading compounds of Formute ht hy ux-^imsm mth a 
thJonatsng Ti?8gem such as P2S5 (see for esampie, B, Kitngsberg et ai , Am, Chefti, Soc. 
19SI,?2 49^^, F C T&siovh et al ./ Am Chem. Svc l^X"^^. l«n^K R, Crosstey st 

716, :m) or hawts&son's Reagent c23-bis(4-'meti\0JvyphqnyD-i,3-diihta-2,4-d3phfjsphet8ne- 
2,4-cS$ulfjde; see-, for e\ample. S. Prabhakar et al, Spitfwsis, WU <10), 820), 

I w 

^jEofPutivt-lv, compounds of Fotwila th cm be djrectiy prepared fTonn the 
con\\?poTid!ftg carboxylitx acid of Formula 3 md mdm compound of Forxnuia 2 by treatroem 
With iKtO)2p<S)SB according to the genetai piocadure of R Bonhakur &i id., Tetmltedron 
Utl W^S, ,?f5(37), 6745, Al^a. eorapouitds ol* Forxmh la or lb wherein ft^ is alkyl, 
alVxtcarbonvK alki^x^rarbonyJ, alkoKyaikyI or aikylthioaikyi can be pj-ep.ucd in>m ih^ 
comi^poi^dii-':^ conipunnJb of Finmula Ift or Ih wbcrem R"* B b> ircatmcnl wilh th<- 
tippjopnaie :iil\laiitJL' or ,is.yliilmg reaiieius in ihe presence of '^^-tse usib^ methoos ^>en 
faiowtt. i;n the art. 

.'Vv{ chJondcJi of Forroalu I ;>e ;>icpue<i Sro«T ihc Caibo^ylic ,k\1s r4 S-onmui^^ 3 
b> usmg mtnhuds weH laiowu \n the ^ ,>.h ^ 5 ' ,^=-i:Tit.n w^-h o\aij! -ijli-u-Ji.^ -ind > atjhiii, 
ALV-djinetbyiformjimide m dlcblornmethiaie ojt iteaUuent Witb thton>{ c'llondo Ihi^ 



prepai-atmn is illtisctaced in Step B of Bxampfe 1, Step C of ExsiTiplo 1 2, Step B of Exaniple 
13, i*k'p D ortAumpi.^ l-K opd Step E of Example 25, 

In <.ooio nHi'jiHYs LO.vr<!'jtnd« ot Ftumila 1 (or U) can be pi^jidfifd ito-v othu 
ooTiJpouT.da of Foimnls 1 (or Iz) hcs a coitJpounU of Fomnua Ic whese^i R'^'^ 'si 

^ KR"^R^! Oi OR!- (Fonnub I i? K-'e . r- C(rnNRf''R^ ^ CiOX^K^') c<jt> he 
pivpared ixom con-esponding i.tabu'ti'lie .iciJ oi Foiiiiula 4, whictj is tn two p}«'pa£v?4 
fi-om a compousd of Fonnate k whefeiu R^O OR*'^ m sho^st in Scheme 4, 



10 tn thk iijetiaojl the estor compound of ?oimu\a Ic wherein R^*^ is ORJ" is converted J» ihe 
correspondtog carboxyllc acid of Fonjiuia 4 by general pjfocedufes well known m the aatt 
jiUCli as by tteatisent with aqyeous iithitan hydrojctde m ietrahydfofura,n, followed hy 
acidification. The cait>o?t}hc acjd of Forawla 4 is the» coavcjled to the c\tttc*ponding 
carfiusamide of Fommia Ic wherein is NR'i^R^^ oi estei of FormtUi Iv v.h(.reut K ''^ is 

15 ORi2 bv amjdauon or ostefjfieatton p«>ced«TCf, woi^ known u\ Tie :ui Ofie ptnicOure 
iUusaaied m iJehonie 4 m-vohe$ con veiiion of the carbowhc actd of ftiirifyii 4 u> an 
interm^diiite csi1>on>l chlono'o hy ut^iui.i . T' \iv! cidendr ptvrcraht-s m X-yc pTe&on. e 
of Y„\-d3melh>lfonnamid,o --nd vc^^ au.Kt-ni su<h as J>ch!oK>niothanv\ and then 
.onuioimk- mtciraodi.ne . n ^^ ^' ' cc h the appM.ij'.natc juitre ijf fr^nxjula 5 oi 

2iJ xilcuhtti ft bon^uUi 6 lu piep,iiv; tht •.aiOi'^xaoitde or C!>ier, rtJspecttvJv As an altemanvc to 
pjspdiin- the jmemiediate carbnoy^ chloride, a dehydratittg coupling teagenf cx^ be usie^ 
analogous to the aieth»^d of Scheme 2. The mcihod of Scheme 4 is Uiustiated :n h\.jn>pics 
2, 3. 5, 6 aiid Steps A and B of BxajupJe II, sudBxampie 23. 



otlier instances compounds of Formula I (or Ix) can be prepared fmm compounds 



25 stnsctumlly rekted to Fonmda I for It). For example, as shown m Sch* nt- \ > o>^pounvU of 
F0itti«i*5 Id cm be prepared fioni oosiie'ipoijdjng coffipouud^^ ot TnumU 7 -ac^aixxal With 
the con-espoiiding sulfonatmg J??ageja of Foimula S whttmin X* a leavtng ^oup such as 
hiiloijetj or 0S(0"^2^^'^, For reason of cost prefmbiy CI 



Scheme 4 





7 



Iho a\u-3oii IS oonducJe4 hi ihc pfcseiict, ot a base fauch pjiivlsnc, ineth'U^imme Ctr 
t (duocTtnLiinnKnnyiidiJtie m solvents sa«h ^ ^iohlomaje^ane a: te;i>"a}^y<3rotuja« at 

5 tcniporaiU!t.f Evpttaily hotweeti 0 and nadei aa iae^ atmo^^pheii; CompoimOs of 
Fonnula 7 can be prepaKsd hy methods atulogous to Schemes 1 md 2, starting with fee 
appfopnate amiao compound aoalogous to FonnaU 2 wherein RS ts iv'placed by a hydroxv 
gmiip. Al^owgh the hydtoxy gts>up can be convsrieU lo a pmtectt»g i^-oup befe the 
i^actioa wjth the cwnpouijd of Pon«u!a» 1 or 3 aa4 fliea depx)tectcd to gjive the compoujid 

iO Fonu«l4 7, sUi.n ^^io{ect^on Is genejaiiy anrece-ssaiv, because the aiomo gjoup iS raore 
Inactive thi«5 rhe hvdtoxy gimip, 

'\s shown P St,i cnu o cpjri.>ooiKl<; t'f ^ormtjIiTe cm be ptep*ii\.d tix>i» cnifcspOiUhng 
cumpoya.ls o! ?>fmuLi 7 b\ kt^Msmni ^Mdj . > otu .pfndmg pi^osphoiatog ie,igetit or 
Fmmula 9 ^^befeui X- js. s leaving g'oup sm-h as tok^gea. For reas^oa of oosu 

15 preferably GL 



Hk' ir.icucn !s cdnducted in the ptyseftce of & base sucti pjttdijne, ineih>ian-i'nK or 
4-^uuTieth}Ianiinu)pyndine ift solveats such as didilrn'ometbane or tv'ttahvdiDJarau .it 

2t> teroperatures typioJJiy bet^mt 0 and 70 under an inert atmosj^cits- 

Compoiiads of Fonmrfa I (or la) also be pntpared ftom othei eoiapouncfe of 
i or.^ u'i- i (05 U) w'lK^rem sub&htueutji on the J srroups arc uiirnauceiJ cJaborated, Fur 
c<.,t(K^ie. haiOi-ins .an be atsucbed usmg ekctrophiltc adduinu ^CKimn Example 21 
iUu,t. «cn t.5>; auditjojj 'd *juonnc R3 v>-heiejn J ol FoiKula 1 lot ss J i 

J"^ Catbe<>li a-tJN o' Tinnnda 3 tcm bu pi-ep.«x.u Loiv .o te'-pouibng '.tt^i-, oi Sw.-mila 

r/ wUet^^u? R- ^ is a carbon based iadjca! &ucK as a%yi (c.jj mt- ihyi, ethyit iv)t^\l <.t^. a-- 
sbOMsiaScbeaie?* 



Sehe£ri66 
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Scheme 7 



n 

A range of ester cleaviage cou(Kticms knows In the ait cm be used fov this method 
Paitjc«!afiy suitabte afe coaditions invofvmg iteatment with hydroxide, $tich as aqueous 
sodimti hydroxide or aqseous HiliiiuTn hy<ijviKye ia tetvah>drof«nm, foHowed by 
addtSications typio&li>' with a strong mineral aoid sach h>dtoch]ono sulfu?3C ac?d Fof 
cjeavin^ estets of Fowsala 17 whorcm R-^ js bc«/.v], hydr<:v„cBtai<<n o\^i f.-fi!i.iduiin cauK'st 
aoi-ordmg tu i^t-nesd pnjceuiues l'rao%\« m 'he ;ut can U jf*m!Ci!ia:K adv.ititagefnifi The 
TjU'ihod VnoiMO " > sCuMWicd i« Sitif D ot Uxaxn-ole u Sttrp B of h>.an-spie 12, Step A of 
bxiirapk- 1 i. Stop ( r \ai35pJe 1 i, and Sfcr> ]> of TAiimpic; 22. and Siep D i -t Csajri|-ik 2'"» 

C'utboxsiic cstcn of Fuuraiis i7a iFomujia 17 utx-scm i rmd R^' !-- cUsvi ) cin He 
prepared accordmg lo {lit; gertcrai raethod descnbed by J. h Padow al, J. Org. Chan. 
IWf^ 62, 590S~5919 and modifications theieof as discussed for Scheme 



This methoa nnoAt- \ - v^.-.!-. > ^ > ■ ' xmU dt^ihM 

oxalate (19) give o yicaibohi voi.ip.umd oi i (■>rmu)<5 20, ^.^bah it. & <tiJon^5.-tJ with (.i 
hydmine of Ft^mitjla 21 n« prepare thts pyraaolecarboxylate of Formv3a 17a, The 
condensation of the tricarfeony! compound of Formuk 20 with the hydrazine of Fotinttla 31 
i& tvptcally conducted m as akoboi, ester carbonate dtester solvent. The hydr^jn*?- of 
Ponnula 21 caa be in the form of a salt. As a modtficatton oi ihe general method of Sd>eme 
8. whea is H, the dilcetoest&r of Formuia 26 can be alkyMed or flaonnated to provide the 
corresponding diketoester of FonnuJa 20 wherein n aikyl or fluorine. Th<? method of 
i>chem<j B is Jllnstrated m ^tepss A cmd B of Exampie 1 and Steps A and B of Example 2'), 



21 

As> another anodificaUofi of gmsml method of Scheme S \^hen R^Mn H. the 
jA o/o>o t^bo^^l,lte «)J Kssmila 17a cati be alkylated 'h 'sc >^rJ0pU'3fe ati.'dafhig agv]>i i.i 
tie ptcSriiCv; Ox <i liJse vrid solvent to ^ne apym<?oKx i ». ^^ ' f <nnui3a 17a 'Ahtrc.n R'J 
3s :!!kvl JK(Mtv{5^\i, jikenvUfliioioalkcml, vUky«yloi t >o Appropnatc ah\>'ating 

S ;igent<; ^re .vpu . iU of the ttMinuki R^-'X (22^ \sh?;iOin X Si- tn5Clu>phihc !r,.cuon Las nig 

^.CxS(.0)-^Ph u:H.K tic) lvri<"<^ snUode ^lobisssum r^ri huioxsde, potassium 

car1»ondte. soduuu b>dna>s und poussfom hydiOKide, T>p«ai soivent$ tndude 
iV»/V-toi&thyifoii»amtde, ^to«jmle and Kstr^ydro&ran. A particularly «sefui aombioation 

m of base and solvent is i^otassiym caitoasfe in ncstomtrite, Aikylation isomei-s ca« be 
sqjaiarvd by cohtooq tr^diods soch as chitsmatography and cr>'stall$7Aaoo. ffes. 
itjodsfii^a^oa is }1lu$t3fated. in SUrp C of ExampJe 1 and Sttp C of ExajBple 25. 

Af&o, soiae of lh& groups cam be ajisverted to others on coiuppuncfe of FonwUa 
17a, For sHtample. when is 2-hy<fex)xye^byi tveatment D<\ST »,d!ethy)tainnio5,a{atr 

15 mtluondc^ lYp^c&Uy gives a T3i\tiMrt of 2 lluiHoc^hx' • la 7>i^ I tvsi R''^ The jnxxluct 
compouud* of FoumJa 17si v^haeni PJ" "5 -nPi s 1 i i.an thi?G be «;epJLnUed. by 

method-:; |v.oo\\ii m nic ait sirsi in Jm>ri< t-*- <^nh% o.j -ih u <,;!U (.'\^tv(11i2aMo l 

C onipounds f oif.xua 18 .av ^ot '-c ^ ilK av, Libk or<.,'n be onjiVtvd b\ >mni-Joa-> 
xvcil iio'.Ti 10 ihc ari lot cAampie, toiupi'msds of Fonmlr. IS unt-oin R"" is 

20 f '"tOR'^nOR-') ..an hi pf^jjajso acamiing to th« genemi pjocfdure described by 
B j<iiki?i:Tj, Red irav Chim. Payt Bos i$»3S. 57, B3~l4l, Alternate dpptoaohes to 
coastruct r28 tjstpg; vanatiuna of the process oi Sche-me S are feasible. For cAaTjipJe, a 
comipund of Fowauia 17» when?m R^a ^ i,l-dimethyl-2-haloethy1 group c-au be prqjared 
by fijst mcludiug E.^^ in Foitsula 1$ as a 1 l~d^aie&yl-3-hydroxyea)yl gioop pxotcctcJ as a 

l-» Setrahvdmpvranyl ether (e.g., prepared fsom dihydropyrao and pwidm^l />t\>i>vl£itv iPPTS^ 
osmg ibe general pa)c«sdun; of M Miyashita et ai , / Ufn ( h'lv 1977 / ^J(2*^, 3772- 
.^774), and then aft^r prep^iraisoti of the pyrazole nag aOto-dui^ tbo pi<<oc^s 0; Scheme .x 
dt;pt'0{£"Ctmg ns^ng PPJS in p\e the corrtJSnpotKhnt' akv->{>oi, whiuh eta ^h,^^ K c>^iV'cncdTo 
the inesyUtt. UbiT,_' tueiUiivMiUonvl chuM.dt- tnd ba.v, xvk.oh j? ihen d-bi-KrvVi umd^. a-^ 

30 fippix-tprsatc -por^m'o nabd' -,1k it \ A d mi,lhvUoi^\'>r>i,dt' uuorduu d^ ^-itnctJ 

n ^■^l 104 and L otop^ai. ^'a\T i EP- ^---Bi SiiT-iu^ b r.bsntaonu !-o ^ ou.p'otod 
A'U' t.ojui'ictino {he j.-ii(xcN-.'^ o[ \->lK'i S^uciiu- dtJ4.tuivd '■f.,:-ia as .ai a leniative £0 
ms-UidjQg^ S^t* ^ubsU.otiti'^ ?fSLftn.Ai tormtn Uic £,ta}ti«g matcuiifh for the ptocvS'Scs 
35 Carboxybo enters of FoaiauU 17b (Fotmda 17 wherem i is J-2 and R^i is etliyl) and 

Formnb 17e (FyimuJa 17 wUs^dm ,T is ) 3 and R^^ is ethyl) whemm R^^ is ylkyl, fluoroalkyL 
alkeivyU ilooroaikenyk alk\nyl or fluotoalkynyl can be prepared irom sydtvoties of Foimula 
23 and alkyiiec. oi For?nuia 24 according the general method ot J. IleferocycL Cbenk 



1995, 30. 365-371 and i. Hetewcyct. Chem, L99C>, S3. 1^126 depicted m Scheme 9. 
{One cAnkd m th« art recognJJ;es that to prepare lib without a substitosRt at Ihe pFs^solc 
S po^irson as spcc!fi«;d for Formula I7h {J~2), the^ fadictU w the sydnone of Fonuula 25 
lauist be- hydrogen.) 



C02a 



33 



17b 17c 



In thi? method, ssdnone& of F^)^m'^^ 23 .uc; hcitrd \\!ti'^ allvi^"^ foiTOuk 24 ift higher 
boding *!oh< (U- VI f >Meiies inluenc dsoxam iihslcTt gKcoU *ot f pii.a!iy 12-72 houja 

(.hivmatogtauhv atki dist - ^ i s\d'ontb .A ioiuO'V^ i3 ^.u) Iv prepaKV. usn»g th? 
g^^nent: methods dfM ti'icd !u / lh> > • i hem 1993, "^0, 365-571, X /it>rtfvcu/ ChcnK 
19% 33.1V' J!t, jj' i 'hL.-t.k.^'k^s./c^thele!0 Theiuethodof SchsTQe9is>dlusti:as*:d jj3 
Skp A oi HsKcunpio 12 <iija ^*cp A of t ■H ample 1 4 

Ciwowuc e&tm oi Foi^miia 17*1 (Fouania 17 whereis 3 is J-3 bat R-^ can bf H as 
ft'cO as R-!5, IS U and R3! ^thyi) therein K^^ ts dkyl, J'iuoi\^atl^>{, aikeniL 
jQuoioatoyi, alkyayl or 0u£?roaikynyi ca?! ^iso be ptepatsd aeconimg to tj^e method 
depjoted m Selieme 10 s^hcreio R32 js ^jm?^ or QEt when (KSeO>2;aiNMe2 or HCtOEt)^, 
lespctivelvvjs usedtd prepare iasBf mediate Mi, 



Si 



b- ihK mcih'id i>ao-Ti!ed^3tir of Foauuia 2h k pii^paxed from {nc UtSot-vter of \ oumjLs i5 
.Kcoalitii: to ih. gent-tai piXKedulfe!^ piibltshcd / flfmocycl Clmn.. 1987. ()i"':i-f>05, 
fht u<.uU„o kcioesters of Formida 2S cm m turn, be ptepai-cd according to iht genoiu! 



n III '^nmmmt^ 



23 



procedDfes of A Org. Chem IW7^ 62. 590S-"59!9. The eondfettsation of the ketoe&ter of 
Foim,ui<i Zh wuh tht hvdsaswc of Rn-n^uia 2? is tvpicallv coiiducteU m an sicohol. ester or 
c&jbos.iii' d e-tor so1\ e.it Die hydis^me of Fonnub 27 can be m ihe fiint^ oi a saU 

Who5> R-^- Jfe H tho pvnvo?ei.arhoxviate of Fonuuia onn he iJkyiafeu with thi.' 
5 appiopnate- alk>!«nnj; agcr.t m ^be puwencc of a h.ii.e anJ bc'vom to ave a 
pVTfi/oirc;^rhu\Vak Fotmui4 i7tl t.-.i AppJo|Tnaii.* tukvkam? rtgcns aic 

tvpf.v''l> ot mc to muiii B^'^V Ul*'* v., ! , \ ' smcbophuic i^-action Wvjng gmij[;;» g 

etc ^ lypjaaJ ba§es bclHds putassitmi ft'?t-buto'i?ide> potassium carfoonale, sodiuaj hydiide 
10 and potassjimj hydroxide- Typical s&lveiit& mduJe JV^-dimethyifotmmide. ac«*cmitnle 

ana {©itsiiydroforan. AllcylatJCHi isomers can swpamled by common methods such as 

cii3rotMt»graphy and ej^ystaJii^a^on, 

Conipoimds of Formula 17b (Le. pymoie isomer can aKo be prepar-ed using 

metfeoOs or sisgtit modificatioii tbeis-of taught iaj /. Betemyci Chcm. l^*>9, 
15 :^0>Agrtc. Biof Oh-rn mu IS ^0 /?,"7 S\,o Chnp h> H- $, Pt 2X*W1-U, 

FP 4 '^^'^^ni and .^n.-tnsh Pau-m FS 4w s J ^ <. o -t > oi f v>. iiui.i i 7c (1 pvi a. ote 

./ i/'<'o>'< vw' (/'. f*)*>? 1"-'^'^ ^ ,'f<<A<r,). £ /jtw.. iM7 24(b} 166^' 75. 

2{f { {>,'m /vV\, Vu/r;' " W.' t 'kv,> 1«>83, -V.(n. 135-47, Japanese Paleol 

Api>hcaUon Pubhcauons TPC!U614(v\ JP L'iiUoSorx jP0i0ol4C^3 mfl JP 0402i6"^l, and 

Japanese Patents JP 2000212166 and JP 2{)Cl004454L 

As 5*hovm in Scheme 11, pyrazoics of Fonnaiae 17b and 17c <wh«^eia is halogea) 

cm be pi^pajed fmm cortespondiitig pyiazoles of FoojJiila 17* (Fonmla 7 wherein J is J-2 
as bat Rl^ IS Hi and R3t is ethyl) and FoEmala I7f (Fomiula 17 wheroin J m J- 3 b«t R^^ is H; 
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One vanation of method of Scheine 1 1 involves ht-attug a compound u\ Fonxiula !7e or 17f 
With A'-chluiT' or A'-hfO'Tiosnccmimids; in an or^anu^ polveni -?uch a-s V,.V-uvinf!hvl- 
fLSim^mtuio. at tempciatuio^ Ix-rwccu 3«> and 110 pivfctabiv ar aboui uO C 
AUemab\cj>, bniTiunc oi chlouuc can bo oc'dcd at >>: bcl-'W xwra (omp^mvu; \i> a 
coiupotmd of Formula 17e or 17i' in -a ra1oo4.;bu« .solvent .^ych aso^loi nm'Thanc, 
ttichbrumetiiane or tetraciilrfixuBeUianc to gjve the corre&ponding compound of Fommla \fh 
or 17c, respeciiveiy. The method of Schme 11 n illostraUsdin Step B of B^ampJe .14. 

Pyraxoles Of Forttttik 17b ttxd 17c whsaein R^^ is h^ogen cm also be ptepared using 
the gcmrai methods taught 3q; BuiUttn af the Kofem Chmicai Society 1998, 725- 
726, isv, Afeii/, NmkSSSH, S^n fChmt. 19SI, (6), i342-«, fev- Ahui .Vm^k SSSfL Set: Khim. 
1980, (5), t{)7i-7, /. mh^mcycL Cfem 1997, 5^(2), 537-540, meracycL Chmt 1991, 
2S(SX 1 84«>~52, 1 Fluo7ine Chcm, mS, iP(3K 435-40, U.S, Pateut No. 5201938, Grnism 
'Pmnx AppHcatfoii Pubhcatbjj DE t9632945-Al, md Japaaese Patettt A|j|Jijcation 
PuMicaiioM JP 10114750, JP060S6793, JP05B9242, JP 05043553, .IP 03133961 md 

Ihsa^oiecatbox%lates uf Formula 17g (Ftarmuk J7 wh^reift I is 1-4) can be pjepared as 
iiktstrated m Scheme !2. 



Scheme 12 
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Tiiia iTKjtbod stam with aii acyi chforide »f Fomula 29, which can be prepared by a variety 
of gsfiOfd methods knowa i'o the ait; mmy acyj chlorides of Formula 29 are commet-ctaHy 
available. Th& acyl chloride of Fontiula 29 is treated with an amjtnonia soUrtioQ to pispare 
the catboxatttide of Fomiuia 30. which is m turn treated with a thionatipg rcagetjt such as 
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ptQ-OAC ih^ thsoanadenf FoniWla31- This thio.an!d&ofFor.iUJla31 is then a^acud ^vith th^ 
chJ<'!<U'jniponnd Fu.muJa 32 loprovkle the Thkzoiticmijf^xyla^t.' of FouBub 

Cajiboxyhc esters of Farmuia 17h (Fonnula 17 wheitrm J xs j-5 j ca« be pix^p^i-ed by {Re 



R^-^-C-CSIHr 



R3 

33 
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FonxtuLi 34 and tberx v0.5Jsfascd wuh o\i v s1^«>^^ i .a kI ^ st^i o ! otBUsla 35 io pwMdo 
a 4-o\o 2'pcntcT»oir c^^ter of Formula 36 accoidmg io the geitcal procedure oi P Sohuda 
et aJ-, Synih^sis 1987 (12), 1055-7, The 4-»xo-2-pBa{enoit; estet of FomiuJa 36 is thm 
couderksed mtb a hydrasuiie of FoEsmUa 37 to fonn the oarboxyiic e&ier of Fcamuia 17& 
aaxmifTig to liie general procedutes of G> WesSEphal Sc H> Stmh, £,j>j!?%jf CImn. 
19f^. 716, 160~If»3 and R. C, Moreau & P. lA>as«jau. Afmaies Phitrmatetit{t^u<-s Frmraises 
ms. 36 i 67-75, Th« mcM ijs tUustrated by Sl*^s A Uitough C of E\ ample ^2 

Csdyci\\\tc estos of Formula t7i {Fonnuia 17 whersao J j u .^nd R-' js .'thy\) 
uheivjn R^'^ 58 U, A\k\l Uaoxo^illcv., hI.ml- t'uoroafKenvl u k\n^l or OuotOaikYrt>l Ldii bQ 
ptuxut'tl tiom s>dno\Vs oi 1 o-uu i 23 , << sv.< oi 38 accouiing to ine gencx-a! 
mtithods. dejrt:nbed snZ. Oif'i'/*c/i Khim. VhiZ. J2{:i), ]446~]4,'>1 as dcpsctcdm Scheme U 

01 



In thm mefbod, sydaones of Fonauia 33 am heated with alksnes oi FoimuU-. in higher 
bothnc psilvcTUs (e.g., xylenes, toiaeoe, dioxane, etliyleae glycol for typically 12-72 hoiirs. 
The !sorr,er I7i can then be isolated by th« usual melfcodj; such a& colunMi chromatograptiy 

and distiiJafcion,. 

The e^kr oi Foimuia ITS can I'-icO ho coE>'t.';v,'J M ;lic cotvcfponding carboxylic actdas 
de^cnlvd tor Scheme '' and coapk'i to fu'TO the curapourid of FonnuU la 3-s d^-scribed for 
Schefnt'ti 1 ^ma Z Must R^^ tiabstiujt-m.'i can he ifttnujuofd as R m the itiethofi of Scivnv 
14, bui hiiiogen caiuK)^. lialoges as well as other R''-^ siibstilueats can be fnh'oduced m the 
sxKthod showo i» Scheme- 15. 

Schemfc IS 



Ir this luethod, the compound of Formula If whsrem R^*^ is R^^ ts piepajsd it&m Uie 
compotmd of FotiaaJa If wheiehi R^^ is H. The compoimd of Formula If wherein R^^ is H 
js thsji depfotOttated iisiag a strong base sach: as Ethi^^ (LDA) laid tlien 

reacted wsth an ekctropWIe ititroducing R^^. This gtfneraJ fuclhod t& di^.cus&v'i.l by 
J Si Stf \onson v?f ol , Arsfp)'fnKohne-3-v.-arboxaT?}hdes" so Smth^ms and (%vmitty of 
\^ ><'< ii, ttthiih^ n iV' R Bakei ei al, Eds Artioxican Chcioica? SocK"!j. W;iolim^ton- 1> C<, 
'0*)Si <'',,ap<c" .V'l pp ^yi-^y'^ FoT btuoj:vaai-'on, ihe t'k'inu^pbtk Cuin be cicmcuial nakyo^l 
(^c 'J ( \y Hi)} i halogen den\ut!vc sUvh .w \~f->;fn!04.uoc!T)ui!uie oi A'-ohioiOf-KCcttJUKsde, 
Wbcn Ri^ Aky] nuoioa'k)! .Jkci.xl SU.ou>a!U'ein'l, a3kvr,yl or tltioro^ilksi.^i the 
elfCtFophtie iNt>pu';3i1v vrllK k^n-j^uh R*^'X (39) svhcreio X (s .i nucleopi-uo fjaclion k'^ving 
grtJUp as aiieiiUv dtifectibed ior bH« s,-isn)p0Uitd uf FotuKda 22 uj connt'Ciion with tr'e modiJiKd 
.method of Scberoe ji, 

Carfoo\y]sc estej's ot'FoiTOUla 17j (Fomula 17 wherein J isi-7) whercitj R**- 1.^ >i can 
be prepared by the generai meShod sbowo m SGherne 16, 

Scht-mc. lb 
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In 5iit metiiod. a -S-<(\u-ca5bo\>hc actd ssit?j of rorawlii 40 is u.-jaono^^vi ^wlr- ,m ddCciXih 

vie^jonbed Jos Scht^sne 7 and touplod to nam tC'C compound of Foimula la as deiscnlvd lor 
Schcincb ) cmd 2 AUenuiSivr v a? s>hown m Scheme 11, the coupling can be conducted first 
to piepaio Uitf .mink- of i^oromla 44, whfch is thc« contoisect wjth. ^he alddlwde of Fotniuia 
4J lo prepaaxj tkr umaturated aaiidfe of Formula 45, which is coadema4 with the hydwiue 
of jPonauh 43 to pr«5p«ffe (lie ttarapotsad of Formula Ig whmi» JR.^« iS H, 




Tho meshod of Scheme 17 is illustmt&d tn Steps A atid B of Exatapie M.. 

< A box vi.c esici^ Qi Pon^ula I7k (Fotmiila 17 whetem J is S-Z) cm\ be pK;|s«)ed by the 
15 geiieu)} methcd ishowo m ^Scheme IS, 




In this meiHoU, axj alks'nti.tijboxjiic acid ester of Fonouia 24 ts healed With ati ckcc-js 
aitdowitftethyhilane at a teiuperature of afaoac 100--1 10 *C mdear &n inert iitotiifvsphete, Tlte 
20 i-eactioa iS xvorked Mp by treatii-^ the cooicd reac-iion mixture with excess niethfutol to 
co«sai«e temtumag tdmethvl^ilyi a^tde md de^sUylate the ayjde acMuct Evapomtsoa leaves 
the J,23~tn?u:ok of Fonnuk 46 Those cosdiUosis arc described hv Kiesn et ah, / 
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neteroc\d Chem 1976, ''89"592 and tllustrated by Ste|;n A of Bxsinple 26. Thetri^t^oJe 

of FoituuUi 46 !^ ibtn conK^jted to tlm Itmifc of t'oniiuU 17k by alkylation -"^ill} 

{47) --A'' ii^m \^ tujcior-philit rtsactton Icmns: giotp &uch <ij> CI Bi I ^suUnndtc*- ^u<,.h sts- 

conuaamg the triazote of Fbnjaata 17k typK\tU> tug^Usa with other ailcylatioa fegioisomeis. 
10 The tn^^Je of FonntUa X7k can be isolated .md pmUcd by the mml luetfaods known to 

those stalled w the m such as chioiaato^^hy and c3r>stalhmion- '■n>is me&oU is 

}llu<iiydte<i by Step B af Example 26< 

Whea R-^ js a tertiary afkyJ gmi^ isascb as ij^rt-butyl, alkyktiom mtk R^X^ may give 

itw ^eJds< Compounas of F»tm«ia l7k ^vhemn E-^ js a teiliar>' aky\ gioup can be 
15 '«KJ5i3don5> prepaj-cfd fiom compcmndi- Fotmnla 4(> hy teacuon mm tlie app»pn<i:k' 

a"icohoi K'^^OH (47^ in tnnuoioacctic aaU solution tu (ivi- pa'sencc o+"c<iTit.eii{xjiSet] ^«UciOC 

avjd dcoidms to iht acner.ll ptxKvdure of > T'llev / U\JCL^^^. mi >4i^, 



20 sblkd ill ttv art jtcogniA'^ ih.iS c^>.^po^u, ^ < >> < t.cicii) e*i.v] is r-pUoa hv othsr 
os]+!fm-^at»t.'d radicals, & g , R-^ ^ c?n l-^. u*;c^{ as vveiJ io* thf> niciht^i .Ui>o kiiov« n ui the 
are other itisth«>«^ to pisj^ 1,23 tnazok nags, mcix as tiiosse descnbed m 3?CT PateM 
Pubhcation WO mmm. 

Axdm coa^und*? of Foimufa 2 can he prejmed by a wide var'Sty ot methods 

25 available to the synthetic tugaiuc chcnttst Many of ihe&e methods, involve cooviatmg one 
subsUtutent to Mother on the ammatic dng, F(wr example, flie aimnd furictioa ot' Fomajla M 
(Fonaula 2 wherein R-^ ts H, T in Ot^ is CR?, Y is CR8 and 2 is OR**) can be obtained bv 
reduction of the aiira compound of ybrntuU 66 shown m Schme i^. 



The ?iJtro compound of Fomtila €0i can be reduced to the iiniiine of Foraiula 2a by a vanely 
of reducing agents Kso\^p in the art, guo:h as iron in acewc acid, nn(lTi chloride ca' 



Scheme |9 
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hydfOge«atto« over a pallst^iua or piatmuiB sulfide cataJv&t The ii-^ro lunciiui.! ot Fotninla 
60 CUV: he iidsSsd by well known nitotion u?actioRs. 1"rr method ot Scr\<.':ni' 19 h inuj-frrik.a 
.n Step B ol~ Ex-ample 4, Stq>C of Hxatapk 7, Step R r-r I ^<., rr>.o ~o Sicp V> F\<m-\\>h 
V? M.M^\ .\)inpoynU$ of Fmmula 60 «ite cojanie:c^«!K ..^'ai'able VVheu U aud'ui / arc 
N. the f«-yi nng cif formula 2 is aci!\ ated fo nuci?-j! 'iiil-.c f ubstittttjojj facilitatmg mlmductian 
of aauno by di'^placoment \ta\ i-ig. ^xoaps 5'i,:r* haso^ieH- 

As another e\arapte oi conversion of ovje substuuenl to atuHher, compouTids of 
Formula 2}j (Forniula 2 xvfiejtcjn R-^ is H taid jg C02R^2) ^vherein 1 is CR^ or N; U is 
CR'? Of N; Y is CR^ or Nt Z is CR^ Of N; Rt*, jR.^. R« md are each tjadepeudently H or P; 
10 jBid Ri2 is Ci-C? iiikyi. CN-Cs iialoalkyl. C3-C5 alkenyi, Cj-Cs haioailjeayl, C^-Cj 
aikyoyi, CyCs cyeloalkyi or €4-^^ eydoalkylalkyl can be pispared as &homx in Scheme 
20. 




61 «^ ^ 

1 5 In the roethc d ol ^ciiesne 20 the arotnr. fuiwhon of a corapouiid of Fonaulst ^\ is protected 
as the acct?nit<le by irc<3lTnCTit svith oceiic .nihytit-ide TrtMUi^ent xvnh poiSiismm 
pe-nuangaiiate then o\idr..^s <iioinaac i'adiral i-s a u^irKiwhc at,id turction to 

provalfi the vou^puuno 01 Foumiia 62 The (.ompuuad o: Foantua 62 is iuen Iretiied xV5li\ 
s-jong acsti iuch as hvdio^hloiic acid iiuo alcoho! o! rorttiol.^ 63 to torn the ester ^youp and 

JO dcprotcct the atnjoo radical. Thjs method xsoiKs pimictiituly Xoi shofi aiipttutic .Ucohoi^ 
{,t\g„ Ri^ IS Me Of El). method of Schetae 20 k lUiisarans-d m Steps A through V of 
Example 8 and Steps A tiirough C of Exam|Sle 10> Ojher sytithetk approacijes to i^repadte 
i.oi>!p>^und'i of Fuimnla 2b are sho feasible, ais is illustf&ied by Step<; A fn C of 
1-H,implc so (\-.Bip<.x3!5d^ of Formula 2b wtoein R^^ ts methyl or eihvl u^i^ be couoied 

25 form coinpourtds 01 Formuia la vxhcrem R"^ ts H md 0 5*- CO a',^ < -rdsti^j la ibc xieihods 
of Scheitii3S 1 and 3, and 5hen - converted to other radic.iK i^r i OAV^ consci^oc u. o.he! 
groups *:.K*h C(.U^^R"R'^ at-coidin^^ to the uKthot: of Sjheiac J .^.jil oiK^t uk-thou^ ku<mn 
to *hoi,c '■I JtsiJ in fb.^ aa Ihis s.oTuer^,iot) is illuMuitcc' bj Fx-^niplr 20 

nUU aoedu\ eKampie ot o<'n\er-=;i(>n 0. one sab^auxT'i Aiiof'\^r aioiaeN lA 

30 PouuiiUi 2 \vKe:«u) K'' is t^'fOLNRHH^ < t roti^^'i.ei'i to i%-o,tirrUe-* t-f l>i'nniSa 2 

wherein is C{.S )SSfR^%^' iising the thionating leagtjntji: atrcaav dtis^rOvd i-ii the jav-^fh^K' 
of Scheme 3 :. 
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ll js lecogRixed that some reagents and reaction condition* descubai <Ux>s<:' u\ 
prepanng cqmpounds of Formula I or l« tjmy not be compatjHe with ccnsin {uac^icnalwra 
present in the imermcdtates in ihese mstasjces,, tlie mcospofaUon of pi utccho i/do? .{ oiecuoxi 
SeqiictKt-s <,- *tj»x'UOiin! f^roup lateicotiVti^sion^ «t^lo. the ?>mb(.<iis wdl atu m obt<) inny ihu 
desired p'oduot- fbe use .ihoice of she 'Hotscfng j=:^OMi»5 usU ti<f *ippafeTii to i'uo sk<5iod 

(h^d'KC Sxmh.^ii. ?nd , Wikv Nex\ Yoik im * One ?loUrJ ttte ait wui ic^ogrsA 
rhaf, ir sorae oas.es.s afici the «niroducuon of a given i\^scnt a:* u depicred xr\ dXiy 
juanitiiiai sict-t jt may be necessary to perionn additional routine syntbetic sls^ act 
descnbed m detjil to compleie Uie synthesis of ^.wpoimds of Fon»uial otlz. One skilled 
m the art will al&o tccogntKo that it my be necessary to p&^rni a combmauon of the steps 
illustrated m the above scheaies in m orster other than that implied by the particuUw 
sequesice presented to pts^asf tlie compounds of FotmuJa 1 or i%. 

One sldlled m the art will also i^ogaJze that ajm|H)«nds of Pc«ntnula I (or lz\ and the 
int^innediates deseiJhed hete'm can be suhjeoted to vasion^ electrophilic, nucleopivtsc, 
ladical, organometsJitc, oxidation, and reduction reactions to add substittssnts or modti^ 
exi&iiiig stibsfitucr>u< 

Wjinoiir farther cS.)b > . • > , s ed lhat elk- sUiled tie ati u»n)g me preceding 
dcscnpuon i.ar. vUliK 'a (n. . , ui >o t- ♦ Jk-^i extent The ioilowng EK4.r.rlcs 
ai&,theietrrc u. u^a v; v. < <. •<! a r'^<1 innju^igoi; the disclosure many 

way wfatilSiO^vu Ptic£rntag.& tae by ^c^i^nt t.Jv^t.pt tor tbxomatograpbit. feolsent m!\t«rcN or 
whercs otherws.se tsdicatcd. Parts and percentages for chromatogfJ^pbic solvent nastiifes are 
by ^'rtiiflie nnless, oiJimvise indicated 'XI NMR speotnt are reported is ppnj downtleld trom 
teimnechyisilane; WNMR spsjctra are reported m ppm relative to CF3CC1i; V msmi> 
smgkt, "d" mm-& donblet means triplet, "q" means qnartet, ''ta*^ nieaas multtplct, "dd" 
meao!^ dotiblet of doublets, ^'dr means doublet of triplets* means doublet ot quartet*, 
"br s" roeaftji broad snigfet, "br d"" means broad doublet, 

amniolbcazoate i Conipound 80 j 

Stap A, r.c|VtaaoT5 o' Ptbsi ?- ^f.' \n ^ - u < I-i^m' ^-h ev/no^ae 

Tvs a <;o!tit.<in ot ^txKiini c-i' Mt . ^ - ^'^^^ friL 21^ bv ucfgbt m efbimd 
^^t'fvmoD \s^s «icei' dui^svi^c a - >\ !^ oi cliciii>! oh,alau; $,45.2 foL, 332 3 nimoi) and 
innacnlope (aiieMuU>vt!\ ndir^d dtasethyl-2-butsnone) (41.7 tnL) iaelbanol (300 mL) at 
ioy?n tiipipesaiurc uftdc- tu5ix^a<-'" atmusphetc. The reaction mixture was sniTed at room 
terepemtare ovenughf, concentrated to us half votiime fuid puured mto tee, Conoenltjitsd 
hydrochloiic iicid wa«. added to lower the pll to approsmutety -L and then the mrxture was 
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exEracted with ethyi acetate The extracr^ we djieJ over magacsiujin sulfate and 
t^o.ic onfia^cd fhs the Utk compotmd as. oil (oO g, yidd 90%i 

To a so!«tion of ethyi 2-Jiydi'ox>'-5,5-dimethyM-oxo-2-hexefioate (J.a the product ot 
5 Step A> (45-3 g, 226 mmol) in ethanol (200 tat) and amic acM <2 «iL) was added bydraxme 
inonv^iydratsj {12.1 inS. 249 mmd\) dropwts« under aitrogen atatosphere ai room 
letijperature. The lea-tioi^ p^ixtun.- \v.i> ^tiised at woxtx teaiperature ovcmtght and 
concentrated to ^ve 40,8 g of ih& btit; a (mpouad, 

hi NMR {CDHa) S 6.7 (s. IH>, 6.60 (br $, IH). 4.40 % 2H\ L40 (t 3H). 1.32 {s, mi 
1 0 Ste|>C- Fref^noT t of etfeyl Ml-^ -dt methvkthyn- 1 -gfeyi l/i- pyr agole-5-catboxyhte 
T« a solutiotj of ethyl 5~(l,i-d{ineth>IethylVlH-pvfaxole-3<^b(>xy}ate {it, the 
unkluct (4" Ster* S) {100 g, i02 mmofv m jjihydjoui, A' .V-Uune^^>lfouT^dn1sdc (IXMF) 
am xnL) \^as added sequentially pot.^ssuJtn carbonate i2*S 2 g, ZiH .nraob a.Ki k doi u., 
4 mL 14" mnni! &t jooir: tei'-'pcaure AfVj stitrtAg at tvut L'ir^vrauue t-i ^'^! > h-h 
1? atmc'jpheic ior6h tht .eai^nun mulu'e va dslu*xiwnh ahx! aceuis; [400 ^^^L^u^d washed 
wUh \v<ik. (?^50 mH Itn on^am phssc o.is atpciit'd dtted .axi ^ono»mra(ed The 
rcj> dui; .vas imiKii bv chaima^ " ap, ^ on s<f < < e! u> "i>r 0)^ i^vss.ccl <;nmer (i e the tttle 
compousid) a.- u s^iule Sjohd (13 S g 04% yteidi and a mmo) isomer (2 i g 10^4 yjcld) 
in ^CDQ,) § 6.7 1 H). 4,55 (g, 21^, 432 (h. 2H). J.40 tin, I .^2 (s, ffl). 
20 ^11 WMR (CDCI3) VB-unor isomer) S 6 7 <g. IH>. 4.20 (q. 4 30 fq, HHl 1 36 (m> 6H), 
1.32 (a.9H). 

S^ej. D P e paiattoi t 0: -M I >i-t.i)meth>lethvO- ljUh\.[- l//-pyuuole 5 casboxUiO acid 

A solution rtf ethy] ^ ^,Lj-djn3ea^Njeihvi1-l-ethyi-i//-nyta?ole S-carlwyiafe {.is fhc 
pn-vduct of Step C) (6.9 g, 30,^5 wi<io1) m cmw\ (200 mL) vy^s stirred wttli sji squenyai 
25 solutKJn of m&ixm hy^fcoxide (10%, 19 tnL) at room tmpes^tuiie for 6 h. Tlie mixture was 
then concet^trated md acidiBed with j N hydft>(;hlotic acid. TUe pi-eiiijntated solids wem 
filtered and dn«3 to give 6 g of the title &cid as & whits sohd. 

m XMR {c-DVh) § 10.00 m\ esa {s, m% 4.m (q. 2m, 1 40 ft, 3H), 1 32 (s. m 

Step H- Prepitmuoa of Mhl -dimc^yietby!)- 1 -&thy {-Ui-pyraaole-5-<rarboayl chloiids 
30 '\ Homm-i of 3-(i4-dimethylettiyl)4'6thyHiH-p>Ttoole-5-eafboxyHc add (i.e. the 

piodacT of Step t>) (1.2 g, 6>Ximn)ol) and oxalyi chlonde i2mL) in dichlcavjmethdij*? 
(50 niL) tti the presence of anhydrous DMF ^OJ mL) ^^thred mdet niiiogen atmosphere 
at txx>m tempemtuRj for 4 h. The reaction mixture thcti concentrated to yieid the title 
aeid chJoBde ss aliquid. 
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StcpF; Preparation of ethyl S-fftS-da-tlimethyletbyji) i-ethjM^jf-pyra^ol-?-^!]- 
caitenyl|mjTjtto }bCT%oate 

p.educi o>* Js.cp r, (1 ) £.M m dichbi-umeUKVie 00 mD \\'t& added lo a i.oUitKin i)f cU)\i 
:^ 3-.-r fiohot./oav d 2\ )n dit,h!oM»net:-)vU e 'JO jnU m lite ptecrc^ue ot meifi>!'im)ao 
i ^ irJ^i ^uid J idjiafliu'Ammv>>">^ndr-t. 'DM xF- (0 i g) Mtci sthtmt <u loo^t tenijk^r.itu!'; 
overf)i'4ht ihi 'CviCi.'Ot5 ini\u \\ U a u!<„hkwo'ttcm<we t'50 roL) astu Wushed lih 
I N h\tiioc[ik->J!C acid ! ho orgaa.^ pn. \vai, ;>qjdr4ted, dned (MgSO^) end conceniTCiled 
lite ic^iduc v%-4^ pfufied b\ chromatogfapJi> on sihc& to give the title compound (U g, 
10 Si% \ieid) a Ci^firpouud ot present invtfSliott, as a sohd. 

41 miK (CBO3) ? mi im, 2lf\ 7.S0 (d, IH). 742 (I. III). 6,53 (s, !HK 4,57 m 4,3S 

Piuparauoit oi U ^ difneih>'1eth>}VI eiin I- i ff-r>vrii20^5-vij- 

St«>pA P>cp,u«inonot Mil • <1 i xl'uicth^k^'- J; ' cHn! I¥p%ja/!^i 

4 SiilnUu.j oi eti^' ^ ; I ' ■< > 'h ] p,ut,'o! ylKMfbOii)']- 

a)mru->|St'ti oa'e {t e llu f i' i . ^ 1 , , ' - , ^ > ^4 i--, i-i nix'^i? n mcm-'K-'l 
20 (^0 mL) ^^3!s sttrrod \ulh <m .iqueuu.-^ soluiiits oi -ioomin hydroxufe (tU%, 17 mL) si room 
tempetatujs' to b The ^actioa ssxtuie then cc»iccat3rate4 aadifeesd v^ith J K 
h\droihJonc acid. The precipitated soHds wetr Sliered atid djied to give the title acid as a 
white solid (4-3 g), 

iH iCDCh) 5 10.6 (s, JH>, S.38 (s, iBj, {d, |H). 7 ft- (d, IH). 7.'K> (t. IH), 4.4? 
25 (q, 2H)> 1 34 (t, 3HX 1 .20 m 1 

Step B' Fi-cpajauon of MllKi.l djmeth)}eth>'l)-lHiih>l- !H pvraM''>-}[|oirbniivf> 
iiifl! aojbenxayi chloride 
A bt'luuoi: ot the 3-l^3-Q jHi{mcthykthyri-l-cth>i-l//-pyr£i/oi~'>--yi]caibonjliamtm?]- 
ben^iOic acid ^$,8. the prodiict of Step A> (1.2 g, 3.S0 mmol), oxatyl chlonds? fl 72 aiL> and 
30 aRb)dious DW (0,1 mL) in djcblotomethaue (10 atL) was slJrrcd onder nitrogen 
atmospheie at room ^petaturc for 4 h. The reacUoo THixtore \vm then concentrated to 
>idd the iitJe acid i^hlonde. 

StepC: Pi«p®-at!0?i of a-f!uott(e&yi 3-li:[3-<I,j[~dJme%lethyi)*I-ethyl4ifif-pyra£oi- 

S:-yl1earb em^:lM aa^b ^igO£ae 

35 To a somtion ot tlie 3-[f[3-(l i-dsinah>leihylVl-«itfayi-i/-f-pyra/ol-5-yJ]c4Jhonyij- 

ammojbejvoyl chtonde (i.e the ptoduct oi Step 8> i0,2 g) m dichlorora«thmw (5 mL) was 
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added a sohitton of 2-fluofoethano1 (OJ mi..), trieihylamjiie (0.2 ml.) and DIS'IAP (2(i uig) 
nndcr iiittoge ^ .a>nosnhca' at room t«»ipeuitui-e. After sumng at iwm lempetalua' for 6 h, 
the. rt-?r.{ion !r«X!Ut-e was diluted witih dsctiloromethane (15 mU and wa^hm vvjth i K 
hxdrociUork' ic>d (5 mi..K orgamc phase was dned mid coaceotfated, Ttte lesidue was 
5 piirifsed bv cKromatiipaphy on silica gel to ^le title compt>tind (155 mg), a con^|?out^d 

iR NMR (CDCU) o (lu, lih, 7.8S (d, IH), 7.70 (brs, IH. NH), 7.42 (t, Ull 6,50 (s, 
iH), 4.60 (m, 6H), I -42 (t, MX i 34 (s, 9H). 

ij^envl j-l//-'pyrazo!e-5-cartK)xamjde (Coinpotind 43> 

To a sobUon oi S-jlf >Hi,i.d!inetli\kHh>l'i I -dhyl i//-p>ia/oJ S yJKcjrhiniyljiurano]- 
beti^oyji chK>nde {\ e the paxtact oi i-xaniple i, Siep B> (0,2 -n aKiilorojncthanc ("i mL) 
Vi as added sfquentuilis 2,2,2-mfluoioetiiyiamine (0 1 raL), inethyidjnme (0,2 s^iL) and 
15 DMAF (20 nuo at mom icnjperatiHB, After surrmg at mom tempera^xe k>t 6 It, ths js^tion 
anxture was diluted with dichloromethane (.15 !iil-<) and washed %vn.h hytfeochlotic acid (1 N, 
5 ml). The urgauic i>:^asc w;-.s .separated, dned a«d Cuinccauaicd. The tssidiit' was pupfjed 
by cluoniatogrsphy m sdu a gei gtvc the tiUo comp(»u.nd (155 jug), a compouad of present 

::0 Nl^lR (CDOs) S 7.44 (m. 3H), 7.12 (dd. iH), 6.76 (s, m> ^42 (s, IB, NH). 4.60 i,q, 
m 4, 12 im. 2H}. L42 (t, 138 (s, 911). 

l^mpm^m of ethyl 3~f [f.^ (1.1- dsnic th v Unlv/i . ■ 1 -ethyl- iF-pyraxoi-S-yllcarbonyljauHao-- 

4 .fluorobenscsaie, (.Compound 70) 

A mixnite of 4-fluaro-3-njtrotezoic acsd (IDg, 54 mmol), diethyl, ailfate (8.5 n^L} 
and ' . ^ '< I ' ^1 ^h>«.'- ..cctonr 0—'* j-d ) \'.< ^ heaud 10 toflux t) h 

puntiCd riy chnimarographv on f-dics gc! to gjve (he nuo compouml ( H 2 g) <.(S <i yellow od 
3U hi K>IJR 6 S.64 (da iH) 8 32 (t^^ IH) 7.38 (t, !Hi, 4.44 21 i\ 1 40 ^t, 31h 

StepBv Pf spaTi itio n of eihyl 3-armT\Q-4 -i:uoroD3:izoate ^ 

A. soknioji ot cfh>} 4 liuoro-i-mttobeiuotitc (.du- [troduci oi Sk-p A) 

2{j.7 m8)0i'> actftK a^id (50 niL) and ethyl acetate {pU fiiL* v as addc-^i dmpsvise over 

20 nunmes to a susisea^Km of mm powdc-i (6.0 g) i« acetjc, ac-id (5';1. \vt, .>0 ml) at SO ^C, 
3§ After tiie additioiu ^Jie re&ctioa imxture was istitted «t 80 X for addjttotiai 20 minuiea. The 

nilxftive xvas ihsn coohd to room tempsi-atijre. Solids were removed by tdto^itioti through 
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CeUte*!'' diatomaccoas fUtcr aid, anU the titrate wgs conce»trM«cL Tho residue w^s diluted 
With etos! vit.o*aK (100 wL) a«d washed sequenfeaUy mth water (25 mh) and aqaeom 
un bjc \ -.or .11^ soiaiioit (5 1 , 23 The orgaijic lajei was dtned and conceatratcd to 
gju ibc co.\poimd (4,5 g) 

ni h MR ^CDC!;) 6 7 60 {dd, IH\ 7,42 fm, IH), 7.08 (S. IH), 434 (q. 2H\ 3 90 (bi Zn\ 

1.34 (t, 3e"!. 

Step C F' erit-*ii 'n oj ethyJ 3~{ } ["^H ^ 1 -dimelhyfetbylVi-^yH ^-pyra^U5-.yll- 

c<ybonviJi«ni«o-4-tluotobenzoate _____ 
\ sohmtv (V n i5,l donetSnieiHJ i v;'^vi-i/' •> < . v . . (^nvi oiid. the 

of etbyi '^-auHJio 4 ^■'uoroKiut'^te (. « tlK p'oo ' Stop B"* (M*'' g " mtwl) a>id 

teiapeiratorc oveniight, the ttJactioa muture ^va< mlnK-d svi*h diohlorom^ihant OOOmL) aijd 
%vasMd With 1>J hydtfochlOHC aeid. Ihe orgasisc phase was scpaiatcd, dned and 
15 conceatfated. The residue v^m purified by chromatogt^phy on siilca gpl t« mk 

m Mvm (CDCIi) 6 8,14 (TH, m), 8.00 ^dd, m. 7.26 (s, IIIX 6.36 lli), 434 (m. 4HX 

HXAMPliSS 

20 Pwpaidt'on ')i U 1 diinecinlet'ivn 1 <.'thy\'N |5-((e{h>1-a«tso^caibot)yl!-2-fI»Cfiophenylj 
i //-pyramle-.*>-carboxaa34de (Convpouiid 2) 
Step \ jrVopajation ui > 1 ^ijrae uteJ \l! I Hh\) i/i 'ovk^-oI 5 <.'juuDonvJ| 

amsfto] -4 -HiJorobsnzQfG 8C:d ____________ 

^ ^olnhou oi utnl 3 [{{^ (LI au >eu ^'v-'^n') i ulni '// ^^^y.fi-arbuinlV 
wO ui.i!j!0-~l iJuoroher/oak- (is the pioduti oi l-^,.v.'oie 4 Sit'p C) (.6 0 g 18.3 aamoU m 
meth^inoJ {,4(! ml > .md aqueous "^odnim iiyd'CAkk ilO'{ 11 mL) v stirned at room 
uirpt.ia..uie ioi o i The a^actios nuxtiit^ was Jiieu coacenttateti and acTditieci with I N 
hvuioohionu, )i^.iix Iik prcci|Titated solids weie fiitered and dnsd tn give 5 3 g of the titie 
astdssawteesohd. 

30 m N^IR 8 10 ^^4 (s, iH), S 22 (dd IH). 7>g6 (m. III), 7.40 iH), 639 is, 3 tfj, 

S.cp H Prot>M3tion ttf 3HJ.l-d««ahvkti5yi)4-etJ>y{-^M?-'l^e%^an-i{noj(:ar{»oin " i- 

ZS uompheayl ]-jLg-ftyiazo k-5-<;aifeoxamtde 

To a solution of 34fP U>l*dimeihyJ*jlhytVl-ethyl-lii-pyraxo]-5-yUcarfoojftyaamiS}o]- 
4-fi^iorf>feenzojc acid (j e the prnduci of Step A> (200 n>g) in dich!oromerhaiii£ (5 n^L) was 
added $eqt)«aitjaJlv l-ppopan,ephosphon$c acid cs'cbc anhydride (50'>fe in cthvl acetate. 4 raL). 
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ethylamiiw (0 3 mt) and DMAP (0,2 g) ai mom tempjtature After stimng at room 
tciu{jeuUu t vnvnnsjht tlie ixixtios msxtuie was dOuted \%iih ilichlofomcthane (10 mV) M\d 
w<^^htd *ith i N' ]->vo.Lxhionc mid {SmiX Tlie uridine phase Wts ^epauitod, i ned ..ta 
cottcc Uiv'ited The j-csiduc \^'as punfied by chmmalogrsphy on siijca gel to give ihe UUe 
5 coinpoujid, a compouad of present inveatioR, m \»Mte solid, m.f. ISfe.S 

Alternate Fjsparation of 3Hl'i-<3ii»ethyietbyl>l-^hyJ-i^-{5-[(eihylmm«os;arlxtny]j 

^-nnftwphenyjjj-- UI-p>wolfe-5-carfe<?xarmdd iCompouBd 2) 

To a soJtitioTJ of 3-f{C3"(ia■^i^13e%l^yIV^«thyl4S-pyr«^o^5-yllcarboa)'Ua^vl^^o1■■ 
10 4-fiuorobeazojc add {i c the ptxxtuct of Exar5i 5e S, Step A) <200 mg) in dichlotomoanwie 
(5 }Ti t w;js added oxAsl chlondo (0 5 mL) and anhydrous DVfT (0 I mL). After shm ig at 
tcojn r:^^lpcr.^u>R* lor 2 n tkc te;ictio» imxUuv' v,'a<i ^.-otKCiKiated uiK'e- reduoed pr^.^'^'co To 
M hint!) iii ihc ru-i: due ^-OOit^s^t tn d!chk>to«icih<inv. (1 . »o kjn}v>&t.un. uas 

1? stt ru5g ..ii i>Tnmc nncfsifiijc Iff 0 h, iho rt'.K'io ! n^i\Ur« J no v ; uuhlojuuv 'h im 
UO nL) dtHi wasted vit': hydnxhkttiC acid U N. 5 ml ) 1 fi^ ou'<iiri, ph.i^e was- btiparuted. 
ttoed ard conc:>;niratcd. "he rtf«?dut; vv<i!, puniicd by d loaiatogi-aphy on salica gei to gjvc 
the title compoimd, a cof(ipomi<{ present un'entam. as %vhue su^id, m p 18S 5 
f A'AMH E 7 

ao Prepai-atioj) of ^?-{54(toethyto^^o)«^irbo^^yi]-24iuompheayl^ ,i -dtmeihylethyi)- 

vS tep A Pfcpatatioo of 4'na<^-3-Bttmfae8zoyi clilond e 

A soiui n\ of 4-iluom'3-mtJobenzojc aod (13 "70 mmol). oxalyl chbudt; (S SmUt 
dnd DNIF (0 5 u U m <itih\dioos dtohloa-jmcfhooe (iiOO mL) tvd at iOctri levXiporaiure 

undti xnUoiien <nl'Ttu-phi.'rk; tot 2 1 Ihe tooct^ui mixtir? v>sH Hv) corn^L^ur. i*:d lO icrntAv^ 
tils, ohent and the crude otlo compound wa''! usiid ioi the neti scat t( on Without hiith&i 
imofieation (13 g), 

Step H FtvptratjOEi of 4 flaoru-iV^'V dttncthyl 3 nstroHon/amide ^ 

f 0 <i s.iiation iif 4-tk!on> ^ tirjobeiuovl chloudc {i c i\& pusJuct ot Stop \i ,4 I „■ u 

tv>i ft ' the lea.nuin otUvUtr t.' 5 ^^i^i uk, o<o v <iOO mLi a.id w.'jshs'd v,)?), 
I \ h\d'oc!)ioiu >>,id ^.i^i mL) Ihe organic phv^^c wa>> sep<ratv.c d"ed and cxT^ccntr^icd 
Ihv^ josiaue vs.is. puj U^'A b> ohrtmiatogtapbv oo ^ihcy gel to giw the txilt. to.opi.in^vi .^34 
35 as wMs soltd 



36 

Step C: Pfcparation 3-are^T^o■4-1 1uoro-A^^;V-^i^imethyIbeTi^amld& 

A solution of 4~f]uofo-i^i*/-ditnei.hyK3"ni{Tobei?2;ajaidc (i,e. ihe piioduct of Step B) 
(i>8 g, 8,5 mmol} in acetic atiei {9 wS^) eihyl acetate {.10 mL) \va^ sddcd drj^pwiNe o^ex 
20 <T>nuk'<- to a Sv5sp<.'Tis«m of i5:o\ powdet (! g> m rccJ-jc v'^id {y^, S -JiL^ S< ) Afiu 
^ tix' addition. Jht' a^aottop mixrutt- n^; fttn'eci 'A ^0 r for .idditioiKjl 20 vajnules The 
mr<.ture was then tOolcd lo u^'osn k-mpi-Tatinv. Soha^ \sei^ >om'tved b> fdteriUioii tUrougn 
CVhteO?) djaiomaoeooN hhti auL and 'Jj-j filuvie vs..^ critoniKVed Fuc >'f$idi!£' was diluicd 
v^iih '^thyl ck'ctjjLJe (50 mL) and wasihed sequenuaily wUh water {10 (xiL) ;uid aqueous sodimn 
bicAibontjitf svoluuon {5% i5 niL>, He organic layer was dried and«o«ce8tj«ted to gh'c the 
ID: title compound {.Kl g). 

'■5 f,l,i-'dimethyici.h>lhJ-etin". 1/2 pvit./uic-5-carbo\wOTde 
•\ solution of ^ n ! Oi:.xU!%k>r(\si) i ah>) Ui'-pyrazok-5-curtx)ny{ chlonue dc ti^o 
produot ot i.v\ample }. Siep E.) i.1.2 g) djohloionielhane (,10 mh) was added to a soiuuui) 
iS of 3-aiBino4-fiiit*rt)-A\iV-dimeihylbBnKamide (i.e. the product of Step C} (Li g) and 
A'jV^-diisopiopyknhyiaittme (2.5 itit) is dich!otx)meth«j:\e 0 After sdiring at toom 

temperature for 6 h, the reaction mixtOJS diluted with dichloiPonietiKane (30 taJL) and 
waslied with 1 N hydraehlonc acid. The or^uk phase was separated, dried and 
cojiceatrated. The residue waf purified fey chromaiogyaphy m silica gel to give the title 
IQ compouad ( i .S a ccMupound of pi^seat iaveatioii, 

m JNW (CDCI3) S S.40 (dd, IH), 102 {br s, IH, NH), 7.22 (m, 2H). 6,54 (s, ll-I). 458 (q, 
2I-r>, 3 JO (s, m\ 3,03 <s» 3H), i.44 (t. 3H}, 134 (§, 

Pieptiiittton of methyl 6-i[l ?-(l , I •din^eti^yictliyi)-' I -ethyl- 1 H-pyrazoto-yiJcurbonyi jamiRoj- 
25 2"pydd!«ccafbo.xylate (Goropomd 143) 

Step A: Pfcphiratioo of A'-(6-methyl-2'pyridloyl)acet amide 

A solution (.!f 2-am!no~6-p(Coline (20 g, 185 mmoi) axid acetic aahydnde (,^5 mlS) m 
diihydrouv. tetiahydroii-iian (TISF) (150 mL) was heated at reflux for 10 ii. the reacston 
t«ixttit-e was cooled room temperatare and conceutmed to leave a thick oily residue. 
30 The residue was dissolved in dichlotomethane (400 ml.) and washed seciuefttiaUy with 
hxdrochloric acid <l R 50 niL) a»d water <50 mL). The organic phx-ic wu^ dn^-d and 
ci>RcejU! aied to give die title conipaund as a white solid (27.6 g, 99% yicldl 

iH mm icoci^) s m2 (d. mx &m (br in, mh 7.6i (t, ih), 6.90 (d, hk 2A4 

3y),2,20(s,3H). 



Step B: Prp paraU n o of 6-(i^cetyla «ii1«oV2-p>ndinec^boxyK c add 

To a suspetisjoji fif iV^6-methyl-:!-piX5ilrt3vnarct8mide (i c, the piod«ct ot A) 
O? g. 184 mraoD hi waToi ^^250 iU 5*0 '^C was uddeU potas.\jtum i^^^ 1 

IS4 ivmol) m ^mAl porUuns, Afiw the additiOO, the n"j^k««^ v ^n-^tcd '->() "X fur 6 h 
5 Ibi mixtuixi wds then cooled and fiiiered iHtough a o< u ^ c'. ^ J ^ ^ >■ s .! iul 
The fdtuEe \v4i. conccutiated to haU oi its volufue mid audited w\h cmcanix.uiid 
!i>i.i'ooli(ono aoiu Tbt yi-edpitated solids Vi?ei« isolated by Itkration and. dned ro gjve ^0 g 
9t die tide compound. 

Step C ^'jcpai iitiO« of methyl 6-hnMOO-.2-p>ndinecart )oxylate 

ki) Hyujo?cn i-s^K'^nde gav- \\aN i->uh{tli3d ihrouyh a stu^jx nsson oi (•> (a<,cni,i omoV 

2.p^riiijneca!jo\)hc diiA 0 c the pjodac. m? Sun B) ^20 u so ?uclhaiio! 'iOOjul ) Jfi i h 
Tfhc it.Kinto i"!\UiTt' fhen hc^urt 'etljx <>sf-!(>u r C oiKtn^-.uJor inUnwsjd by 
punficatiott on sdica gel coluffln provided the uile cooipomd U2 g). 

15 SiepP: Prepatation oi riKtiui b L'f'^ i I i dunefhyiethyIM-«!lfeyl4/f-pyra?o1~5-y1j'' 
carbon y]^imimo]-2-pvndinecarI:n:5Xvhae. 
h. soiufRMi oi S I utmetinkmvl) : cJ3V< i//|'VKi'>'k Nv.nboos? v-blondi u t\ 
rh^ iHOi.^i\n ot 1 xamplc 1, 8t<.p F'J {12 p m dicbbrCrtutftSuuie <10 mL) v*».% added 
?equt'buaSi> d Noiution of iRgthyl 6-8mino-2''PJTidi«ecarfeo^yla!e ihe product of Step C) 
20 (I 03 g) m dschioromeihane (5 wjL) followed foy iiiethylaimnc (2 n\L) then DMA? 
(,0.1 After stjrnag at ittom tempisiatute fts- 6 h, the rsactiofl ittixttire was diiuted wltii; 
dJchlotorflethane (20 mL) m4 ws^ed witlx i N hydrochloric add. The otaanic phase wa& 
sep<3ntStfd, diit'd aad cofif*atrated« The t^sidvis was panfied by chromstoeniphy on Adica gel 
lo gtve Jht title compound (1.24 a compound of the present inveution 
2^ Ul (CDO3) S 8.72 (&. la MI), 8.42 (m, iH). 7.82 <d 2H), 6.64 (s. IH;, 4 48 iq, 2H). 
4,01 (s, 3H\ J 45 (t 311), i 31 (s, i?H> 

Prvpai?noti of ft H|i-U«l duviPtbyblbvU !-clh\l~l// pvidyol-^ yilc^ibonsri larnmoj- 
" pyudJaCi-arit^Xvinydt ((.'un-^pQund !*>2^ 

30 Sr.-^A rrqvi,ilhii>of o-[['3-(i -dirotfthylethvl) !-el^vf l/i-pyjA:;;nS ^ij^.<nbon^!]- 
'!.ulm^-2 ivu-!dinv.c,t!bO/v\h. tioul _____ __ 

i\ solutiOTi nunhyl HU3-tLi-duneihyletby!) { othyli/Z-pyia/ol 5 yllcajboajU- 
ajKjJ-Qol-^-pyndjnecai^joxytate <i e, tbc product of Example 8, Step D) (1.02 3,09 imml) m 
me&anol (50 isL) was atoed at mom tesiipeiratuve with m aqueous solution of sotimtii 
3S hydmxtde t W 2 mL) for 6 h. The jeaotion itiuft«« was then concentrated md acidified 
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With 1 N hyUwhlonc acid, Tkt pfecipitated solids xves« isolated by hitration md diied to 
*ji\c ihti title and as a vvSute solid (0,9 g), 

'M \>.fR 6 8 2S (d, tH), 8.00 \i> tHK 7J2 {d. 2H). 6 60 (s. 4 40 (q. 2H), 

a«»«o|-2-py«4ineca rbQxatmdg. , 

'\ yiocv^'inic anaUigous to that of KKampie i> was. used lo convert 

c::.i!>(Hv(ti <R d n20mgUie 0'< Oi . > \i < dioiethvUjtane (0.5 niLv 2.0 M tn 

mMSmi( 4t. (J. m.\t') >\s.d 1H> <j 7 ^2 (dd, IH), 6,55 IH). 

4 oO ^q. 2Ii)> ^ 14 vJ.. 3H), i 02 3Hk \ 43 (t, JH), 1 3U 9Ht 

f^pantUonofmcthyU-[fC3~U»^~'^^<-'^y^^%^Vl~ethyJ4M-pyraaol-5-^^^^ 
IS 4vp>«idia^aitios¥la.ts (CompoaTid 151) 

St ep A: ^eparaUon of j'^~(4-metl>yi-^2'<^pyndiay1)^cgtan«de 

A ^dution of :i'.aa3i»o-4"pjcoliac (25 g, 23 1 vixm>l) in acebo anhydnde f 150 xnD was 

hcak'd io TsBu? for 10 h, Tli*j {^action snixtme was then cookd to awm tempetMttJTe atid 

coiKentutcO to gnc a thick oily riesiduss. Hie ixsisidue \v^s dissolved in djcnloiometh^WK" 
M (400 jfiL) a»d \\ «©hed seq«?atjally ^tfe I N hyf^Qchloric acid (50 mL) and v-^tei (50 mU 

I lie oiganiv phase was dded aijd coueenti^ted to gjvo tho Me compound m a vs-bite solid 

(iOg) 

STcr B i\eparahc>n oi 4-(.acetylamiaoV2-pyndmecar !K^syhc jfa;>d 

\ ptxxcduis' analogoiis m that of Exauipie 8, Step B wajt used to convert /V-C4-itteth>l- 
25 :-pvad-i3 > !)acct<iimdc f 10 g> (U> the product of Step A\ to the tale acid, which was obtajoed 
as a solid (i.4 g)^ 

Stop C; FyepaKttioa of me%] 4'aimtto-2'-pyndJQeca rbQxytate 

A pfocedtjre aftalogoi^ to that of Example S, St^p C was used to coovtjn 
4-(acetyto«mo)-2-pyridiaigci^oxy1fc actd (Le. the pmdoct of Step B) (3.4 g) to th& title 
uwpfiund (0.92 g). 

HI iNMR (CDClj) 5 8 J (d, iH), 7,1? (d, IH), 7.06 (s. Iff). 4.59 (br s. 2H, X92 <fc, 
3Ei 



Pfeparatlofl of methyl 24[[3«f l,^dl^net^yieth vJV i-ethy}- j //-pyrrfZol-^-jli- 



\ prticedure anaLo^xjs to tb<it ot Lxtsn^pie 5, Step B Mat- useu lo u<rt\en 
Ui I diniof!!yIe(h\]> 1 zih\\ ^li-pvrjzoJt>5-c<"iri>OAyhc ^laii u,c, the pn.'iiuct v-jf Exaxnpk 1, 
bicp n (i ant' iHt'-h}! 4 pj^ndroe-carbaxyiaur U.e the pwjduci of Step C> 

\{i 0^ K.\ 10 u*k coi^i^Hxjrd 8*5 g), a compouj^dof psxsseat invention. 
! H MMR (CIX 1 S 00 id, IH) /.«>2 (s, I H, NH), 7.80 (d, 1H>, 428 (s, JH), (q, 2H>- 
^ 9ft (s, 3D) \ 45 iu 3U), L2i .,s. 

Step A; Pi^paratjon of 2-[[f3-(lJ~di«i^yieaiyI>- l-ethyl-IH-pyrazoi-S-yiJcarbcmyil- 

A pRX^imr iUjaiogoDS to thstt of Example 9, Step A was ustjd to comert meihvl 
^-f 1 1 1 J nisineihylethyi i-l-ethyJ- 1 H-pyraKol-5-yljcsfboayl|amiiio]-4^ py 
(i f the conpi-^iind nt Fximplc 10, S{ep D) ( L{)2 3 0^ nynol) tu tht' Utie aCid is a white 
solid (0.9 g). 

NMB <DMSO-4) 6 UXS4 m (&, (d. III). 60 (d, IHX (s. IH). 

4,4t) ^'q. 211), 1 33 It 3Sl 1 3 (§, m. 
Step B: B^pamtion of 2-m3HK!-djmethvlethyn-i-ahy!-U/-innUL'i-5 ^Ijcrbonjij- 

: aH3iso}*M jV -dlmeth yl-4-pvrvdtnecr4rbo^^ 

A pfocediJfe mslogous tc th.a o. r\an5i>5,- S Sh.p B v<as i*ic<l u-> convorf 

acid VI £^ the coTJjpouru^ ol 5iep -\) i,200.\^s -nd Ch);■'v.r^^!cJIriiit lu Use utk> t-MratvunJ 
(i :Hj mg), a cojspouiHi oi present itiventiOB, 

i^H NMR iCXyCl^) b h t& t,s. Hi NH), S 40 (d, 211), 7 04 td. ai)> 0 4 55: iq, 2H), 

3.18 (s, 3H). 3.00 (s, 3B), L42 (t, Mh, \ J \ ( v oh) 
BXAMT'LE 1.2 

Pn^paiationot \-f3 f(d.-.trvi,5.n)noL\''rh>"\ rphcov!) i \ i i t.-in^ nkthyi)~4~dhj'i~ 
i H- pyrazok- 3- cauboxaiYiide t.CoispO'Ss^ft i 6^) 
Step A; Freparatiua of ethyl ,l-din3ethyiethyl)-3-ethyf- lH~p\rnz<Sk-4 carboxyime 
and gth yl H I ,l'-dimti%lethy ij*4-<ith>U ! ^-pyt^' ^ caihnx yktg 



Ethyl 2 pentynoat* (5 32 g, 412 mmdi) was added to j ,o'a«on £?t 3-(Li- 
dimethylethyDsuhime (t> g. 4:!;.2 mt«ol> in Ti.yl£3)es (75 inL> ondt;t a lubogen attnosphefss, 
The HiJictioR mi\tu$x* was heace-d to jsf}u\ fet three dav& s«d cooled to room tempetatojie* 



m 

The i^esirftmg white sohds were removed by filtmtion a««>g xyiencs Tor un^tng The iilimis^ 
^'3s coTKenfjaied lo leave a liquid, which was applied to ti i*stjca gel M^:>i5 coluo-^u lelrfct' 
wah '^o\'^l^c^ iorowfd K 5,1*5 eihyl aceta^-feKsaues"* to give iht two ^itle sso.hcjk produou 
a^^ T'ib HEh\l I (11 ttmethyk{h>1V3~ethyi-i^-pyra?oie-4-ca£box>}atc (3,6-' \sa^ ite 
iTui)Oi ^sornet Fthyl ^(14-(tme1j3yielhy1}-4-eth>'l-i^-pym0k-3-c3rboxy1ate ^8,78 g) was 
the minor isomer, 

3m. 1,30 Ct, 

iO Step B J'ropaj£tjcii ol l-( U Khu'vln > ieUiv i f--^ i^'^f ^ 1 f P vi a/olc .M^h< <'cui 

A Ruuiosi of cth)| I U l-(itn^cthy1ethyl) 4^th>{-'//-.njto ' >i<- ^ cubox^Uie 
mmoi isomer pixiducl of Step A) {{KlS g. 3 34 uuiioD in elhanoi 1 1 ^ was ^rjnid. m :t>otn 
temp^dtuis with aqaeoos sodxvm. hydroxide (3 M, 6.7 mL 20,0 ramol> foj 3 da>'s. The 
teacttoti naixtia* was then coacentistcd, and the pH oi ihe resulting iiesidae \va& adjusted to 2 

IS with i N hydiTOChJotic add The aqumis layer was extocted with diethyl ethet (3x). TM 
combmtjd i^rganic extmcts wete washed mth bam solutfen, dned (Xa^^^* ^^^^ 
coaceotratesd to teave an csjI (0.82 g). The oil soJtdified Oft st^ding, and fiie cestjltin|; sohds 
weits isolated usmg ■Ritiadon and nnjeed wiiii hexaties to yiefd the title acid as 3 solid fO,53g} 

30 Step C- Prepamtioa of AH3-[(dietfeylmiaT3o)cfflfboii^|p^^cuyU-}-(ivi-djraethytethyb- 

4^atfayl^ I jjrpyrazole-^-earhoxataidfe 

A soJutioK of Hl,l~diii^e&ykthyiM'ediyl-llfp>mMC'3-carhoxyhc asad (i.ss 
pfodcvt of Step B) (O.i g, 0.51 mj»ol) in thioayl cMcjaride (5 mL) was hcatx'd at reflux fnr 
About ibu! houE$ The reaction mixture was concentrated to yield the <,onC'^pondittg acid 
25 chlondf ti? a hquid lilf &C(d sjhWmdc wa*! 5d<.^ed a >^oktUt"»il of 3-;tiuiR0i- 
A\'V-diLtKvh)sir)vauwk tOli/g ObiJ >timo}) and tnctinhtiri'ie (hT {-d 0 7o^ mmoh m 
dichkcfi'm-Jnaur (2 ml j Afkn iiiTung at ioom lejiijvSiitiiiC c'vcmsgbf, 'Jic reiKlum trtLXtnte 
coftcftihitied and the ii'SUitin,^; testdue wa^ p.iai).nnedlxt\.\i,(:,.« dict)l»"5iOjred'5..ne assd i \ 
Uvdtochionv ae?d, Uio djcldoioraethjine Uyci s^a^ v^-ash^d bcqueiUunh %vi(h IN 
h\drot-R{r<riO <-)0)d and t^nne, sJncd asid concentrated m givt- od The {»\ was punned hy 
cohtitt^i chioiTitaogi!.>.ph> nn sdica gel to give the titie coiBpuurid (60 mgK u coiopound of 
present uj ventjoii, 

Mi ^^'IR (CIXl,) 5 (hr s, IHV S (d, 1B^j> 7.6 (s, IH), 13b (U IHi. 7 Hi, lUi ^ f> 
(m, ZRX 3.3 (m, 2.S7 (q, 211), L6 (s. m), U (m, 3H). 1.24 (t. m> 1 -Um, 311), 
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lH-pyra£oIe''4-c333303cainide {Compound 182) 

Step Preparauoii of UilA -dime^iv lelh yl)- 1 j/-pyntzolo4-^carljoxylic a«<i 

5 A procedtau ajjalogous to th&t of Example 12, Step B was tssed to convert ethyl 

lHl,i-^methy!«3tiiyi>3-^thyl4jy-pytai!;ok-4<«rboxyb^^ (i,e. flie laajof isomer ptxxfeict of 
Exaaiple 12, Step A) flJ6 g. 7J6mmal) to &t& title add (1-08 g). 
■^H NMR (CDCI3) 5 8,0 (&. m\ 2,9 (q, 2H), L58 (s, 9B). 1.26 (t. 3H). 

Step B: Preparatoft of A'-[34<dtethyiairano)carbonyliphenyn~i-(i,l-d[jmsthyk*ihyl)- 

A pK^ceduife ai>alogotJS to that of Hxanipte 12. Step C was used eo convert 
l-(ia-ditt)ethyiethy|)~3-ethyWi?-pyta«ole-4<adsoxylj jjcid (u^. the p^act of Step A) 
(100 mg> aiid 3'aKii80-iV,/V-diethylb(»ixaimde (0Jl7g, 0,61! mrad) to the litle compound 
iSl Hig), a compound of psesoni ioventioft, 
L'5 mR (.CDCIs* c b 0 (s. IH), 7,? {hx IHh (d, m), 7 5 ^s. iH), 7 7.D 

m\ 3.5 (ffi, 21-0, 3 J (m, 2H), 2 J (q, 2H), 16 (s, 9H). L32 (fc, 31-1), 1.3 (m, 3HI 11 (m, 
3H), 

EXAMPLE 14 

Prep8fJitioaof4-broma"l-(IJ-dimethyletby|y-AH3-Ketfeylambo)parbonyI3pheny^ 
20 ill pyntsole- 3-ciuboKaraidc (Compoimd 

SlcpA' PtvjOKV.o' Oivt«>l 1 J.I jHnoth\lci'<)l) \f} n\u^^l,.-3-.<r^>^>;..te 

Ethyl propiolate (6.9 g, 70,3 Tiarjol) W8$ added to a solution of 3-0,1-ditTieThykthyJ)- 
ijydnon? {b5 g, 35 1 mmol} is toiacns bjL) under a ititrogct^ ,itmosphcre. The rcact^kW 
mixtttt-* was heated to mflux for two days and cctoled to room tsmper^ure- The resulting 
25 white solid was removed by filtration using hexanes fof rinsiag. The Stee was 
consrcnnated ff* leave a fiquid, which wgs applied to a sUka gel flash colunai (eluted with 
100*^- h{?\aties ro;iov\ed by 10.90 ethyl ai:etate-hsj3s,aaes) to give the title product (2.dl g) as 
a jnajor momef ^ 

m nm (cixi^) s 7.5 ini 6.7 (m, mi 4.4 % 2H), i63 cs, m, i -39 q, sh), 

30 Step B: l*reparatJotJ of ethyl 4-btomQ-l-(Li-dijn®thylethy1)-l frpyrasoie- 

3-catto ylate 

To a .^ohnioa of ethyl l-(i,i■■dime^hyliilhvi)-l^^pyra/'ole i-^arboxvUite s,i,t.\ the 
prodiK ot Stt'i* A"! (i) \ g i! *^n^>iomob m DMT- (4 0 im.'^ at iootn icniix^iatui-o uds ,^aX'd 
.V-biOjnosiiccinuHide- (.0,90 nig, mmoB After heating So 60 'C tor 4 fe, the reaL iion 

35 mixture wsiS ctsoled to rmm temperatoie and pmiu'oned between water and diethyl ether 



n III '^limmmt^ 
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(3x30 siL). The organic extracts weie washed with v\atej Mx) aud btine. d«ed (Na^SO^i 

aad th&vt coacemrated to give ttie title product as m oil kO 126 mg). 

'HNMR (CDCI3) 67 6 (s IH) 4.4 (q, 2H>, L6 (s, L4 3H)- 

Step C: F^itamina of ethyl 4-br«inf>-l -cl,l-dimethyletjhyll-l f/-pf><razol«-3-carboxyiic 

S: acid 

A pioccdcH* atjalogoos. to that oi Bxmnple 12, Step B >vas U$sd to hydmij.'ze ethyl 
4'b'o«i<>l-(Ll di.int3thykih);vi/-/-py^a»ule 3-cajboxyiaie (i.e, the product of Step B) iOM 
mmol) to give the tuie acid (0.4 §) as a soM. 

10 Step D; Prcparatjon of 4-broreo4KlJ-diwtbylcihYl)-A'~[3-[(eih>laH;anakafbonylj- 

phenylHlf-ppaz<»le-3--cart i0xamide 

A rstca\ime annlognus to fhat of Fjc^nsple 12 Step C m uso] u u nverl v!hyi 
4-i:rr(>rao J-U.i-i'ujiarivtctb\rt-l//-p\fa/o I U iss^o^v^. ,k < , > t ' x ot ('■■! 
(lt)t^mg CUO*; tnnwi) and ^ an.uw ,V ethv v^ansJc O^J sn^^ i> V iwuoU it> {i.t t.t!e 
1 5 tJDmpouTiu * 72 nig), a couipounil oi pi'eseftt invefUton 

MIK {CDCk) 5 b.8J: (br tU). $ IS IW). 7 $J id, im 7.0 (s, HI). 7.5o Cd. IH) 74> 
(t. IH), 6.27 <br s. IH), 3,5 (m, 1 6 ^H). I 21 {K m\ 

Fi^atiDft of A?-(23-dlhydro-2'iBfitiiyl-l-oxo-i^?-isomdoJ-4->IV 3-(l ,1 -dimethylethyiV 
2{:) l-etJiy1-il/~p (Compoaad 55^ 

Stq»A: Preparatioa of 2J-d!hydt:0'2-m ^hyi-4-mtro4 ff-3SoindoI- l-ose 

To a soiutios of ttxetiiyl 2-'(bfomomethyi))-3-BitrobeTJ!SO»te (2,«?7 g. ]0,S mmol) 
pt-epaved atv^ovduig to P. Japtap srt al. C?CT Appiicatioo Publkatioji WO OiH^O?*^ A2) m 
metiriitnol (Mnl.) was added a solunon of methyioimnc hi methaoo! (20M, >T ti)J.) Micx 
Z'^ siimng at vooitj lernpsiratm-e for ^ h, the methanol x\as evaporated \n vaouuia aT'U ihe residii«f 
W<i!> was^fea wuh ether >md water to give the tulo i.oi-»puuud as m wiivC i.otK'' 98 _->0';'i 
yield). 

NMR {a>CU) 8.3^> (a. iU), h {d. HO "0 1: UF 7 2^ k Ub 4 87 < , 211), ^ 27 
lt.3Hl 

30 y.sj^iB >^epi.'at>oji of 4-<>T>>ir - ' o 1 i-'k ful ill i-^o - doi-I on? 

A ilui) ol 2 ^ c!'r\dh^ r .1' s > > ^ -> r dot t o!v 0 r^nMud ut Ste^^ \i 
(0«5' 5 J mrooU ..rd \ ' t, in v ^ 1 . 1-i <«. othyl ic-.' a-<? \'->^ jrJ^^ v as 
hyi'sugcnuav-il u i-'^ ^sm (-iD kPci s i> n v\ .^i ■ e tO! 5 } Tbt. et'kLu c wa-^ ihen 
ilUioJ ti totJgh . ^xt-l <. 1 ^.'cliiei*.' duiumaceoas tdiei ^iid, and $.hc Cohicu?' Wtss vNiK!CE*.d v^tih 
c*^\v^ a et. Ins hltvm was concemrated under vac««m to give th& title comptmnd (0.81 



iH mm (CDCK) 0 1.29 (m, m 6.8i> (d, mx 4.21 (s. 2H>, 5,20 (a 3m 
Step Pjt'paration of Af-(:i3-<3%<^JV>2-siialiiyl-i--ox<>4H~jsomdoi-^-yl 



4-Aira«o-33'^hyid^O'2'i«ethyl*iH-isoisdoJ-l-t>n,e (5.$. the product of Step B) (1)45 g, 
0-9 nuaol) md vn^thylsmim (0.1S7g) was dissolved in achloromethaue i4mL). 
3-(ia'Dimethyl<KbyO-J-ethy1-l/<-pyra%ok-5-c««fcoayi ch1<mde {i.e. ihe prodxjct of 
Example 1, Step E) (0,318 g) was ad<ied to the reat^on Mxtujs, which was tlien stijtsd at 
rnnm tcmpe <it'tje for 2 days. Ethyl acetate {.20 ttsL) and water (2 oil ) wers- added, <i!3d the 
ie.sctioa mixttuc was passed tJsrougb a Vaiiaa Oiem EU« hUes- roftkumng dKitom^-iocoos 
nUei did The jio) ve-ii was rmoved under vacuum, and the i-«"Jiyidue \^ as tfitutatcd with 30% 
e5:byi accLUe in he\a«t; give the title compound, a compoimd of iiiveation, a& a vvhtte 

M I \ Mk {< I 0 7 7 4 td IH) 7 lil) 7,^^ t^Ll n-i}, 7 55 (t, IHV 6.52 ($. IK), 4.57 
(4. ill) 4 43 2U), 3 2(< (s. 3H). L45 (t, 3H), 1.34 91^). 

Pi^pamtEOft of A-[5-^dimethylamtnp)catoyi}-2~Buomphenylj~Hl a-dijnsetliyle^^ 
:3-ejthyi-lHrpj*ta2;Gte^^eatt*oxatmde (Oompomd 222) 

ijitq?A:: P^epaIadoi^of4^-fl^OfQ^iAf^-dim8thyi^3■Ha^ 

4-l^luom-3-nitfoben2;oic add (5 g, 27 Q mml) was heated ai reflux in thiosyl eWoride 
(20 aiL>for4 h- The, issactjon mixtwe vvs^ conceftu-raed, diluted \snh diohlowmelhans and 
tihes i5?conceatrated to provide the actd difonde a,^ a Isqaid The tUtd chioudc wa-^ ^heT? 
diluie^i svtth didiiiOiome&aiie {50 mF ) Half u^' the <jcid chjor.de anknjon ajs p'ai.cd 
vound-hr.tt^^r. flask jmd furthet dih'*< \/i'h < '^:r.n 'methane gt%y a toul ^ciirr.c uf 
50 iP.L Ihc actd chloride sojubra vsas o 0 i\ 1 netl.viwiomc (^^ a J') 7 r\n^k>h 

was «ddfa Jo iht reactiou mi^nirc, and t'-ser i>olutb-'n or tii^- ut!kN^!.t. v>!utKni ot 
dtratfihsfv^uijRe {) 1 >.5 nurtu]) dichloa^mcthanc (20 nii^i wai adc.t-d diupv,!x' Jo ihe 
{■e'lOfion rriixtuiti til such a nde that the tempwatiire of the feaction \ni\Uiie did ntn ex-ved 
5 The cooled reaction n«xtui-e was stirted tot 15 xtimutes more, and toen hj-drochiaiiij 
add (i N) was added. The hyers wess separated, and the organic layei- was washed with 
water, saturated ajqueoii*! sodium bicartjottate solution aud brifte, md then dried over <!odjum 
soifate and t-onoeutjatcd n« give the tule cumpound(1.87 g>, 

m mm crDO,0- 5 H I an, in\ 7 T 7 B (ni. m, 1,^-1 A {m, IHJ, 3. l(s, 3H), 3.0 {s. 3m. 

Ste^sB' Prfcp.f.a>.'.-i ^-...ur,^ t jIu.^^'-.'^.V dum- ihylbenzat nide 

i(-F{uc»«»-AW-dimcJb>l 3 miioheiuaiuide (je tiie product of Step A) U-70g, 
8,20 mmol) was dissolved m acetic acid (22 mU The reaotion mixture was heated to S5 °C, 



m 

an(* (hers iroti povMler (13^ g) added m poitioi After tiw adtlition was complete the 

ie^otson iuxat-c wftb snni&d si SS for art adauiotial 20 mitiBits, The mixture was thep 
LOtxcd u> tooMi icifo-rfjiure aad cojicteivfeateii S^Yds wvje t-eaiovcd by filttatio'" tiiiouizH 
(\'lac\!^ disu-^.nu^oas jiitt ^-^ui UMng o>h\l aceUic and vafc^r fnj iinfinig. The layers in the 
S fdfia^c sv^pitaVu TliO j-s^ii loxor \a.>^ was.hcu ^oqut.MuDv wtth -"Aiakn-, aquidoo!* 
sattiix^VL^ faoduuft bK<^th( f>.Uf ^ok io . d- ^ ^r- o 0 S^.n uro<^ ovc! 5,uduJ!n saltato .^nd 
conccntiiucd to gsvc the tdk 'vpm|x>tr->a ' . ^ 

mX^'lRvCDCI,) 6f,9~?CMm, III) t^' F(r IH) ^8(brs,.:H, NiK, 

10 Step C PiCp. K/iok ot Ai '^~[uU"aonv.U iv-a,^ . I|-J4!aoiophc5)yij- 

i-U ! d^i''^^crh^k'tl1^v)-^-e 1// p>r. .^oio ^-carNoxanJud^? 

'\ pu vtrdwt a.utugot- io that Uaiapie 12 Su^p C was ust-d lo coTJVcn 
i (] I tiirneihviednb 3 oth\l l/'Y--p\ia/olC'4 cAsboKylw xicid i,? c. rhe product of Example 
L\ Siep A) UOO mg> md »o-4 J{af>ro-VJV-<l3meUi>lbe«£a«5aae (92 mg, 0,509 ouaoi) 
15 (i.e. the ptoUuct of Step B af Exaaapie 16) lo ihe dUe campmMJcl (1 17 mg), & mmpomd of 

iH NMR {CDQ^): § 8 5 (m. IH), (s, iH), 77 (br s, IH, 7.1-7.2 (m, 2H>, 3ais, 
3m 3,0 (s, 3H), ^.9 (q, m <s, ^H^, 1 3 (t, 3H). 
NMR iCDa3); 5 -130 J. 

3 (Compound ^41) 

PtfepiH-a iiono fi^-gihvl 1 a lo i - iu.' oi-.nnmuL' 

A piticc'dinc aiialosou'? to that »>1 B.<*impic 10, ^^xti> A v»$tb used to coavert 2-fluom- 
25 '=^-:u*rolvr ^oii. a^.^u «^ i'' 0 rrau)!') a«d eihylattiitie C2M in THF, 10 mL, 19,8 mmol) to 
£i\e .he tif.c: vt ntpuuwdU i< g). 

i-Ti WIR (f 1X1,)' S e.9-<3<0 im 13-^,4 (m, IH), ?Ji-73 (m, IH), 6-6 (t, IH), 3.5 {q, 

2H) 1 : (1 3ir> 

30 Stop r< Frepa utMVi oi ^ -ami nc>" jV -rth> i -2-fl uorubc amidt ^ 

A p>Ci;cdu!x suialo.nma tu tiiiat ol Exampie iO *vtcp B wa. ussd lo conx'ert N<thy\- 
:-ra!i-i>i nt tohei?;mKie (i),7S 3.6!i mmH~> iron powder (0,02 g. 1 i.O nimor) of 
Acetic acid ( H> mL> to give the tide compotsid (0.62 g, oii). 

iH KMR {CPCl^i): 5 7.3 (ro, IH). 6.8-^,9 (m. IH), 6 6^ 7 (ia. 2H), 3.5 <q, 2iJ), 1.2 (t, 3H). 
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iJiep C: Prepamtioij of I -(1 J-dimethy1ethy1K^-^thyk¥434tetiiyl&mmo)c.M-botiyl1- 

To a soiulion of Hi J-d^mnl^>'le^by^-i-o^hy^l^?-p>r3^oie-4-ca!box\l^c MCid (5C fnc 
pfoduci nf Fxamplc '''^ Sl^^> ^X"; i ? ^0 .v., 0 ''6 mmo'' s ,o dichKsiomdt'stno ml i uddevJ 

1 14 nw)!>, 4-c<.ltT3^c:1^.aas^^o;r>^a^.^^.>: 0 In n\, ] i4 -o'-n^D -^-zMnni ^-N-ahyl fluom 
boiuamuk (.Kf iiv- OT<-!Jikt 01 Si*;p B> {lAo rs^:, 0 a.j-ou -li k'-opeutuix; After 

hydicchiono acd s.^.'^ mL) md then ftheicd thru m Fxt«be''^f (lube ctHiiainiag djatomaceoas 
10 cauh m,r,tctc<i h> V^riaiu l^ic, 24201 Fiampton Ave5l;uv^ Harbor Qty, CA 90710 USA), 
\^'hich nnsed well with dicbiomraetliane. The KUiate was concentTated to le&ve the 
crude product as. an oil, The cmde pfodwi wits punfied by chrmoatogaiphy on sslica gc! to 
give an oil Tiitmfx&mx with dtethyl ethyl and hoxaues provided the title fSfoduct, a 
compooJid of the present inveatitM, as a white soUd, m<p, ''C. 
13 1 H NlvIR irnC! 0 5 8 2-B 3 (m. IHX 7,9 (s, !HK 7»8 (ta, iH>, 7.7 (br IH, NH), 7. 1-7.2 
(m. iJrs- 6 7 (J iHn ? .-^ (.1. :Bu 2.9 (q, 2B), 1.59 (s, 911), i.3 (t, 3HX 1.2 (t, 3H). 
t'^F MvIR tCDCla): S -120,2. 

Prcp«ra«c>n uf ,?\^j;,V((djmethyIaaiino)carbo»ylj[-4'f}qoropbenyi i .^-i I , t-dimetJi> ieihylV 
20 t -eth yl- iH-pyraaoie-S-cai-faoxaniid c i^Compuu nd 236) 

A procedure analogous to that of Eftaa^ie 17, Step C was used to coaven 
3~(l,i-dimelhykthy1)-l-ethyl-iH-jiymole-5-carboxylic acid (Le, the prodact of Exampfc U 
Step D) {.200 mg. 1,0 motol), 1-propajiephcHiphomc acid cyclic aahydnde (50% in ethyl 
ficeiate, ^190 my, 1,5 nmiolX 4-<ditncthylamlno)pytidme (187 rag. I mmol) aiid 5-3Riir.o~ 
2*^ A",V-dime^r^^^2-i^^^o^•ol^eTuan^K1e (19^ nig, J 0 mmu?> d"cbUmtrrelh,r!t^ !4 ml,) to the title 
pjnduct, ,T compouiu? of Ube nfe'^oot nn cutiuu, m.\^ *-">3 9^^ C 

i II NMR iCDru^ h ^ (br $, Ui Nli\ 7,7-7.8 (m. JH), 7,4 (m. IH), 6.9-7,0 <m, IH). 6.6 
K I H), 4 nq. 2U\ ^ i ($, 3H), 2,9 (s» JH). (t, SfJ), t.4 (s, 911). 
"■^f \MR(Cnri3) 0-321.0. 

m mMmmm 

PKiparation of ethyl 5-fiP-{LiKlimethylethy04^hyl~il/~pyraKoK'^-yl]ca^^ 
3-pyadjnecarboxykte (Compound 255) 

Stap A ' t>igpars^onof S-br 6mo-3~ pyridittecarboxyiicaLdd 

Xyonyl chlotids (96:74 g. 38.9 0.813 xsqI) wasi added to 3-pyftdinecaJ:boxyhe 
35 add (also aaiTied mcotanic add) (20 g, 0,163 iboI) and heated at retlux (~S0 X) for 3 h- The 
thloftyj chloride was Then distilled off under induced pressure. The resulting acid chloride 



46 

was cooled to 0 to ~5 "C, and broaiiae (13 0.163 mol) was added. The jieaction mixmre 
\v;.if heitted ;u 155 °C for 8~I0 h, ihm cooied to toom lemperatm-^ and quenched witii ice- 
cciki V, ■xiii (-0{> nxh) added di\>pw5se, causing a xvhfiK Mjlid to form. The ,soijd wss collected 
um\g filiratioR and dried to provide die title eomixjund (31 .5 g, 94% yield}, 

5 StepB: Pgepafatioit of ^-aaMao-S-py rld itieeatboxylis ^oid 

Tl« a rnixtme uf S-brumo-^-pyridiuecarboxyljc uoid G.e, die fn-odt^l of Step A) (^5 g, 
0,124 moi) in siqueous ;mimoBja (67 3- mL> was added toppt;! f-ulphasc pe-ntubNdKito t^S41 
g), und ihf reacUuii mixwix^ healed -n <^r! a5j!(-iciave .ji. \2(' '^<' for i6 h, IVogress <>f ihe 
reaction ua.; njondoied hy thrsi OiU-w-j .ao^M-pin sj^isu; mr.livdnn to vtsiiahze rhe 

id product The reacuon mixtntc v,a> ,-,;;^i!Od sansicfoJ ^vI'jikjt' v>f ^othumi ^tuOuc U) 
remove copper ions and ^va; ti-Ln acnirioii So a pi? .".'--ouv as;ri;' i oncct^n'.jicii 
hydrochloric ticid, cau^iiig u solid to :=fparu\c ci? uie acKluR-d p;:\U!te oo'^led. The sobd 
coilected using fiittatiuji j.na ^.ii sect to p!XT>--di; the itfU; conipouod <1 2,^> 74% yield), 
Step C: PiepaSvVtioti of medjvi 5--;i!^J!no- ^ I'vr'diueci^tttvsYlate 

15 Over 30 minutes hydnigeri ctdonde '.'as \\a> hubbicd thTnugh dry melhant*! ('60 raL) 

cooled to 0-5 "C. Then 5 ammo 3-p>r!dmc<.*ii boxy ho a:rid (le the proiJtict of *^tep S) 
(6,0 g« 43 mmol) was, added, and the reacttoia Jtvix.£iJre was heated at 75 X for 3 h. Tixe 
reaction mtvaue was ctuncen^rated, the residt^ was poursfd into cold \\^ater (.30 niL), and ihe 
pH of Ihe sesuHiag mi^xtiuie was incti&ased to 4-5 by adding sodium bjcsitonate. The 

20 tni>uur& was Ihen extracted wj^ ethyl acetate, aad the ethyl acetate extmct was washed with 
w^ter and bcitie, ai^d then dried (K%S04} md coneemmied. The i^sidue was triturated witii 
ethyl acetat&"pet3rale$im ether to yield ftxe title- compound (42 gi 63% yield)> 
m NMR (CDCij): S 8,63 (s, IH, ArH). S;25 {s, IH, AiH), 7.57 (s. IH, ArH>, 3,93 (s, 3^, 
3.87 (brs, 21-1, NI%), 

25 Step D: Frepasatioa of etiiyi 5-lI[3~(i,l~dimethyietbyl)~l-'ethyI- IH-pyrasioI- 

5*ylleari>taiiyljamin<>'3-'pyn:dmefearfe0xylate: 

To a solution of 3-(l,l-4jmethyi^yl)-'l-ethyi-lH'-pyrazole-5-cattiOKylic acid (i.e- ihe 
product uf Exaraple 1, Step D) (4,00 g, 2.S4 mi«ol) in dry dichloromeJlume (35 tnL) was 
addc^i i.Ndlvl cbUfiide g, 2 47 30.6 mniol) loUowed by a lijv' arop^ of 

3D '\\A'-ii:iriCU'tyiforu3aR)iue.. Tht; resulting solution was stine,d ajid heai«:d io 45 for 2.5 h. 
tbs- diciilororsicUuinc soivctu and excess oxal>1 cbiO'"de >vere rcmovud bs distsilaiioii under 
reduced p cssif-e. The i^suilicg resiJue %\as dikitci* xmu^ uRhlorosiiethane (20 mi.,} md 
added io n lOtAnjxcr u?' methyl 5- aR.ui<^-3-;iyndin..a<>iboA^Lnc (.i.e- tjie prodnci of Siep i'^ 
(2.9S muiol) iind nifcih^Sarr.irie i -1,1 : ^ o'^ ml-, 42,S mmol) m dtchlorumethane. (20 

?-i ml )t fbe seaotjon nuvtiue gtaduAUy \vairii!.d to ivoiu tviniX^udUiC tn.U then 

KtNitcd « 45 ' C for 12 k The dielUoroxjj^thaae solvent %vas removed by distdiadon ufidef 
tvducvd pfti-s«>o, and the residue queiiclied witlv ice water and extracted with 
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■47: 

dtcbtorotnetbane (3 \ 30 tnL). The combined organsc exaac^o 'veio JK-n H^iirhc! wuh \^,^tei 
v'Tjd h'lv fh.. ^.o'ufKttt was. daed oves sodK«'r -ni it ^id li^enJ and ihc j<.'»h^nt 
Kuiovni to p t^if csude product >.bz k loe p^"ni- ^ Tjuti<_d b\- oolamn 
< hi'ji -iHio"!.K^{H U>i>~l~0 TtK'?h sihca gel 20 etnl accUK'-,)cth^!oum ahtrj 'o ,t owde ^^e 
iKl^ pn^Juc-E: \~i iii, '8^<: yield t, a compouml oi ihe picst,»f 'm'v*rif>on 
'II NMR D< b ^ii) {m, 2H, ArHf, S.71 (s. IR ArH). bOl (b, lil AiTi), 6 58 111, 
AtH , ^ ^8 / » 7,2 2H, CHg). 3 98 (s, 3H, i.46 it, i « 7 2 H/. 3H, CH3), 

10 Ffeparatjon oi 5'-CIi3-(l4-^&me^byleti}^d)-^e^hy}-^/^pyu^zol-5->^^'aibonyllmnlnoi' 
<V^-djcthyl-3-pyndmecarboxamKlc (Cum|x>uT}d 261) 

Stq> A: Fi^sparatioa of 5-Ul.Hi,i-dimethytethyD-l -«thyl-i//-pymc1' 
S^yF|caifeeHyIlaa3iao|j-3^^^ add 

13 oBliiw-'^ pMu1mCv^^a^a^^ Ute a e ^he product of Kxampie 19, Step Dh3 I i 77 mm)] ^ m 
ielr«ii\diouiiao (20 ju' > \^as adoed a snH non of hthium hviiroxulo (0 9^?^ ^ ^> mmoU m 
water (10 i(U ^ Ihe >Lactto in^N lue v as si Acd at worn teiPiXiararc fox r, 1 i-t soh'cm 

Auhlied ^^tt^l hsdn ^MoiK Kid (I 5 N) to a pH oi Jhuui \- >ind Ejxir.i^'vd \^.ifh eihvl 
20 acetate <.2 ^ i mL) lac vonunnt'd Ois^aiuc e^ttacis wtic Viashcd wuh tnid ami biinc« 
and then drtcd (Nfa>S04) The solvem was teraoved by evaporattjoa lo leave the title 
wmpout d (2 4 g, yicU). 

m N\m (I)MS0-4): S 13.50 (br IH, OH), 10,49 (s, IH, NH), 940 (s, IH, Arfl), S.&O fs, 
ArH), S,7i K lit Arm. 7,00 (s, IH, ArHi 4 40 (q, 7 =^ 6 7S Hk. 2H. CHg), 1 .15-1 35 

Step B Pmpaimjon of ^-lU3-(3,J-djme{hykthyn-3 -ctlnM/Ap^ lazol 
*^ xlKaxbom'Sanimoj S/< ^^ieti.^' -^ | ' -ix n 

fo a ->t'luao» Oi [iH-U f-drndhykthyb-I cihyi IP ^>vu^<n ^ lv-tibon;lji'!iitm^j 
^-p> t idi' >C!.ai bo sslic atid t,j e the pjoduct of Step A) (J^O luf, 0793 mtml) m 

3(5 dKhlo'^iim-'fiiane ('i ml) vtt uH«m Jt-mperattjie uuder mttogtn .ifmo^'pbefc w&s added 
^equcntiailv l-pwpane^hospliojiic acid cycii^ ^inhydnde (50% m eUi yl a<. i>t«u , 2 mL, 34 
mmoD, dteihytoiiitue <0 5 mL, 5 mmoi) and 4 tdjaictJ^yla5a3fto)p)indtnt.' (0 i « OS mjtmoJ) 
Ti^t* tTiov'tion mnture was ^ttned at room teniperaturiij for 6 h and then diluted vvtth addstioaai 
dichlorotnethsK' (10 ml-) and sta^^iad wuB hydnjchferic acid (I K 5 taL). The orgamc 

35 pi^ase w-as se|W^i{e^;^, itncd Asid conceimaied. asd the restdye was punhed mmg flash 



chromatography to provtde the tx&e product, a compuund of tii** pre?!ent imoatton^ as a %oM 

'^H KMR {ClK-hi ^ h ->0 (i> Ul i S 42 (v HI). 8 IS {m. MIX (s. IH), 437 «}, 2BX 
? 60 (ra, 4H>, 1 46 U, 1 34 (s, m\ I 26 (m. m. 

f^eparatttmof jy-{;5-[(du«^?h>'ai«iao)carboBy5|-2~tluou>pfoen>l|-3 (I l-dimeUiyfethyl> 

{-ethyl 4~n»tBo-i//'-p>tagQfo 5'Cafbo xaitHd c (Cam poimd ^Tb) _ 

A soliition of JV45-Ccditae^yiarmno)carbo»yI1<-241oompbea>l}-3H I , I-dimeth^ leihyl)- 
i^ethy14H-pym7ole-5-carboxaawde the prodoct of Example 7, Step D) (0?^ O.SS 
iO ftiuiul) and SELECTFIXTOR''** flunrij^&tmg reagent (i~<chlQfomethy1-4-t1«oiO K4 unvom.ii- 
b?cyc!ot2 22]tsctane bisCtetratiuorohoraJeVji {0 72 j,, 1.97 mmolJ b acetoiutnio u'-^ ^uLi \\as 

th<. te uibt s<.^i,OU d 'I V 'mUi. 1 \v,L!.,ndui, , a.-atu ilUvV, ,ia!> I vt 
v.,pai<Kvd ^x'd i(f xemwtcd The tesidae was puulied by flai,h cduina chrum.uu^5apin> 
IS un sibod gel (0 pn-ivKle the Ut?e poduct, a cctrapouud of the |Jies>ent mvention. as a white 
soiidiO,14g. 42% yield), 

>ivlR (CnCl,) S 5 id, inX 8.3 (d, IE), 12 (^ts, IH), 7.1? <m, IH), 1,55 (q, 3 1 
(d, 6H5, 1.4.^ !.t, 3H). 1 is, <>H) 

EXAMHii22 

20 Prepaiatioa of ethyl 3-\ f i5-(l,l-djmsfthyl<fthyl)- l-eihyi'4,5~dih> diw l//-pyra:',i.4- 

Step A: Ppgpargt loe of 33'ditaethyM '(tnpfaeaylphosphfn-;8i)y i} deTie j-2 buuinor 

To a solution of Triphenyiphosphme (V) 74 g. 40.Q mmoH in chioi-ofori^ ^2,"^ ml ) ^ ai* 
Add^d dropv.i.st' I Ui^mo ■^3-dtmethyl-2 b»t.^t>nno (7 i -^i^iiu, > I hv' cto' d\ --olu'joii 

S^v sva*; stined fi room tomifetLttine ovetiught Tlx bt-lvert u.i-- ro-nnn^a xa uo .'no a 
whitt sohd. ft hah xsLw ihttn "ilHsed o\cra>t^ht W3ih sUiiiaud aquei'us* £,udium bii.<iibon<ue 
(200 tul ) at Xivm t^mperauiro i he vx -sOl d v as u it'n oUev-tcd fay fihradoa and dnsd in 
3 \ aciHin own a o»'Usf,?n^ ftcif:ni o*" iht t ' ^ i-Oi^iX'Und 0 ^ g) 

K> biej^B I'lOfUi inou L't i v' T, o ■'i. ri%!-4 o\o 2 h.^avate 

jnodui.;; 0( Step \j 02 j ^ -."-'■> •■tT''>u > s. u i"..*, ^xo^kv {„k' t^-J " l ajiuoi) m toji^no 
i\X> Tj-}],'^, s'vus .^ii.iod > dav, ai room ic --ipcr.rMri- ftie foUsfic sol\t.i/ wd'- rfistovcd u) 
s^>.<.<,) (0 .15! OiUsi^ie boUd as <.nsde pitiducu v\|iicK w^tt, tioi jtuahed hv cu^Uifu! 

,h!<)mLaoj.'-,,p^\ Kh)% ethyi ;dcefate tn hexiine) to pm\ide rhe UtW compotind {5 $) as the 



NMR (CDan 3 7.SI (d IH), 6,77 (4 iBV, 4.21 Kt ZRX 1.68 (m, 2H), i 4Ji (m, 2111 

Sk'f. O Reparation of butyl ^-iia-ffams^JethylVt-ethyM^S-dihydro-m^pyrasoie- 
J^carbojiyitate ™_ 

5 A stey of biityi {2£V5,5>'d^nle^l^y1'4-o\o-^-feexenoate (ie, tlie product of Step B> 

(6 5g, 30.9 iSKJol), eiliylhydrasaiitsetJjaRetUoatefl^l) (5,6 g, 371 mmoIX and 
V,N-diisr»pitt|>ylethy1aaiiJie (5.3 g, 40,2 tnmd) ia luetbanol (65 «jL> was stirred for 5 days at 
ux)m tempo-ular;; The solvent viaj, ft'iiio%e<l m vacuo, and the ivstdut; ^\Jb punlkd b\ 
'Ml mi i"bfom;^tography 0-1 ^'^f t.th>! acctaie jn hexanc) u> gne the uiic ccnipoti^ui (4 a gi 

it» mm tCJaClj): 5 4.iS <.m, m 3^62 (dd, ill), 3.0b {bj, 2lf), 2 95 (m, 2H), 1 62 ^w, 2Bh 
! J9 (m. 2H), 1 .iS (t, 3H), 145 ($. 0.94 (t, 
Step D: Btfmdon of 3-(l J-dimsthyJ^hyl)- l-etKyM^-dihydro-lH-pyrazok 

5-0aitboX yliC. ;v:....;:v...;;;;:v;; 

Biity: Ml \ dur,rfb5'ethvn 1 etiiyl ^K*^-dthydro-l// pyi£v.ok > otbovvJate (i e. iIjs 
15 pradiK t of Step C) U & I uruoO was dtssoKe^ a ^thano! CO i' t ' ^ '-'■'"-^ ^odjum 
hyjJt^Mde OiVo " \\a^ aJded The soiutsoa nut, ^.,u)c4 sn'f-ai-r^ni J .ootu . ir.pemitre. 
Must oi the oUmni'l <^ohon{ w.is riinRnw' Sv.' jo, .lod then the jtH xt ttk* tv-sf'tial <;o1unf>Ti 
-vsjits adni^A'd to 2 UMUf InchocMoia d J m The cloudy nuxlutx; was. onracted vutb 
etiiyl acctatt ( \> t he eomlMncJ oi 9 nv e^ a u t'^ wore d£ic4 (MgS04), and the solvent was 
20 i-emftx ed in vacuo to pro-vuk the title eojnpowid (0 o4 g) 

m mm. iCDCIj): 8 3,75 (dd. IH), 3.24 im, IH), 3A1 {m, m\ 232 (dd m), UB (t 
1 16 ($, 9m 

Step B: f-''-^p -.tanon oi ctini M[f ^ f I 1 djmeth^{ctb>l)~l-ethyl-4,5-dihydit(~ 

l//-p>iazt>l-"^ >nc<aboiutKaumol 4 nu.'ioben/oate 

25 To a stifred solution <»t s-'iss^ 'Vi^if^^'Vt-etiiyi-4,5 dihydJM-l/i-^yrazole- 

'^-caiho^yho aeid 5.i c tlx pKxioc* ot >Siep D) (d S g, 4 3 jiutnol) m dicWoiomethane <1 aaL) 
\s as aJJed 1 pi-(>pancpho>^phonsc acid cydic auhydnde (50 wt % solmion m eO^yl acetate, 
^ g, 6 14 imnol^ ioUovved En 4-tdii)Tjit}^ylaiT»no)p>ndMe (0.75 g, 6,14 nnadlV Atter 
stijcnng for i h, ethyl 3-'amjriO-4-f1uotobeamte (0,68 g, 3.7 xmml) was added, aad the 

30 Tt^idting sohitton xvas stitted at room tmpeniiMite ownngbt The solvent ^vas remov«jd m 
\ai.iic i>ditttioned heiweeu v/Aicx {^'^{i m! ) and ethyl acetate (WO ml ^ lhf> dqte'<-^u^ 
hut,, n a- Li..i ^utb vtini u eutc (iO uiU 'tlie ofgau'c favtt w^'b '^-at'hei vuh ccu^ 
i,ni«<u-d ^odiiHu bicarbonate ("50 mL) a«a ^A'*iter {50 mL) and dttcd (MgS04). The $.u]vwl 
\\..t icnio\<..i! V acuo to pmvjde the tjtie product, a eorapoond of the pre&ent invention, as 

35 an oil(i.iCia.)< 



.50 

m NMR (CDCI^): 5 93 <s, m\ 8.95 (d, 111), 7,SQ (m, IE), 7.16 (t, IHI, 3,70 (t IH), 3 J3 
(dd, IH). {dq, IH), 195 (dq. IH). ZS? (dd, IH), (t, 3HK I 21 (t 3HX 1.17 fs, 
9H), 

l -cth>N,5 -di h>ai» W pyray.ole-5-cafboxamide <CompQt md 368) 
To & solution of ethyl 3-[ii3-tia-dimethybth>l)-i-ethyl-4,5 dihydiXvlH-pytassol- 
5-yllca?booyJ]amiiioH-fJ«ombeiK£oate (L©. the product of Hxaiople 22) (1,0 gv 2 J trntsQl) in 
cthaool flO mL) was addfed atjufeotis sodiam bydrnxide (10%, Z2 g), Tlie jsoiution was 

10 stu-md oveuMglit at room tcmperauire md th«i conc^wated m vacuo. The pH of the 
solutjon was adjusted to 2 usmg hydrochloric acid (I N>- Mo^ of the water was removed m 
vacuo, atid then the doudy holulioft was extracted wUh ethyl soetaiij. The .solvent was 
renjovsd in va^uo trom the orgat^jc extract to |iix>v5tie the acid crude farni (0,64 g), which 
was dissolved ia dK-hlotoinclhape {20 i-.xV) tnd ovalyl cblnride (0-1 <ind 

15 ?/,.V-amethyiloraiamidc (nne drop) were jikiM s he rcn bans buUstiOw \vas ^tjax-d ar room 
tsTOperamre osctmght The solvent vai >v,'<io\'--a v;ilI!o, arid rao^^e dschiuu^metharse was 
iicidoJ, <md me <;ohent sva? agaui rcjuov^U m vticxm Thiv pux Lt,^ v.v<-<\ R-fKMiefi once more to 
piosuic Uit acid chionde ui cmdc ionn «>M The aojd chlor.de tO whs combined 
o'.ih K'tiaiisdu.tutan solution of dimethylmlBC (3 M, 5 tnLX and the reaction muutre \\as 

2{! stm-ed ovcspight at n)om tsmparauire. Tlie solvent was ismoved in vsicuo, and tlie residue 
wais dilated with ethyl «ceMe aod washed with water, Th^ ethyl ace^e soli»:ios was dried 
vMgSO^) and svapofated to leave tlis title product, a camponnd of the present inventioaf as 
ai-i Oil ^0.20 

m-KMR iil^a:d:S<i3 (s, HI). 8.42 (d, 1H>, 7,15 im, 2H>,4J2 to, IHX ,^."?0 (t, 1H>, 3.30 
25 (dd, JH), 345 to, IH), 3.02 (br d, 6H), 2JS to, m, 2M (dd, 1H>, L34~).2« to> 3H), 
1.17 (s,m 

.EXAkJPLE24 

t'Tt'l.aiatujrLoi 1-U i djtBdnyjcthylh3H5rhyl A-fi Hethvtar>ntH>)caiboniil 2 Uno'opben'l 
1.5 dihviiio-l//-p>i<v<(l<;-4 ..tuboxau-^iue {.Cotiipound J-{->'i 

?'0 Siep A. F'vnviathr, Qj 3-[! I 3 dt..'\,voi5vsi)aaiino^ \ c;' t-tluotoheiuauiuk _ 

\ ^.oi'Jhm of 3-'inuno-A' en v! , v sr f--' ^r- X"* 5 IS ^amot) and methyl 
3-o\opemaiwato (altcnttitivcly uamcu meth>} propmayiacetaie, g, H-'^ mmoU was 
heated at 73-^0 "C for 60 h. Upon cooMng to room temperature, m oft"~wbite solid 
precipitated uiil; this was collected by filtt-aiion and washed suceesslvely wjth hexajie and 

35 diethyl ether The solid was dried under vacuum to gtve the tit^e comtx>nnd tO.42 g). 
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mm (CDChy 5 « 65 {hrs, $M m, im. 7 65 (m, IHK 7,17 (dd 1H>, 6J5 (br $, 
THi. ^ 61 S\ 2i{X 48 (q, 2H\2.62 iq, I 2A (t, 3ia 1.14 it 3H) 

Sftp B Preparation of l-(lJ-dimelhy1e&yl)-.4 cth>lN¥-[5-[fetf>yi«»i«w^carbonyl> 

j^ll»orophsFi.yij-4,5-dihydto-i fi-pyma]ie'4-cattbox8imde 

S A soludoTi of 3-[CO-dioxope»tyI)ammoj-^"^hyl*441uoK>bcmamide (i.e. the {«-oduct 

of Step A) (0.36 g, L3 mmol) in njeOnanoi (2 aiL) was added dix>pwise to a 'auvjty of soditjia 
acel&itt (0J65 g> said aqueous fomsaldehyJe (37%, 0.145 g> ovet 2 miftufes. The iv^sultrag 
St'Hmush solution \^a^ stuwd at £oum tetn|><;raUire tor 3 b and tbcn parfiiotH'ci hewecn eihvl 
A<.ouie (40 mL) a'l^.^ ^Aaic! L) Hit.' o pa^ jc layer was WvBhfduith v-^.tfe. (It) tiL) fnd 
iu dnvU vM!^Sv)4), ?!)U the t-oivent xsat. retuoved m \ai.un lo lea\e a gunrny &oi{d 11ns svjis 
ihtin j.t{n-td wilh <s nnvtua 'jl Jt'r? Duivihuira/i} c h^dioohlcnue iO 177 g) and anh>dious 

chromatogiaphy {i^thyl .Ke^ate - hcxnu.^} piovide 0 i7 g dI die mk lorapt^und, a 
15 compound of tne present invention, 8S ? sohd (0J7 g). 

KMK (CnCI^), S 9.42 Q)r &, iE). 8J3 {dd, IH), 7,6! (m, IH), 7.13 (dd iH), 6.25 <br 
IH), 3.64 (dd, IH\ 3.54 (dd, IH), 5.46 (m. 2H), 3,25 {t, iH), 2AI im, 1.23 {s, yH). 
L13(t,3m l-17(t,3Ii) 

EXAMP|:H 25 

20 PrepajLl'on oi A-F'^^ [(d aeiSnU'in- ok A,< >M 1 Uuo>(>phi.>n\t ~ ' i u.>l ' 4 \6 iJrahydiV>- 
b<i dt lei^ 1'^ k.SLloiKnU^nrd<vl«.(-.«bo.tfS<iw., {.r impound ^'^^ 
;Ste?> A: PrenaMtiori o. t .ih\l 2 h'd ro \> < > uKiln a o^o ! c^ rtopc nLcne-t-acctrae 

^ J , >■(!! iii\k svlopei>Ufionj b c) .(.^6<.A n> ' ^ a djethx <(\< ', I b 
ml ! ■''iU fOB ut sodtxii ciaoxidv o tiuts u {II rd > hh' ctb.siv'! [20 mU 

2*^ nKriiiiL. ^Thrv,a <i room tvToiv autv fu' Ih h The iu\{!uc h (j, then prxreu onro tt-e 
i,uld HcT 1 200 nd.) d ?viddicd U» pH 4 5 usmg a<.et3L as-sd .ma >^s,lOi.<ed vMfh diethyl 
oihci O \ '^ii TJiL) The ujganK extracts wtjfe wasiied wfth vjatt.r (i > '^O rnD and thied 
(MgS04) a vd cooccr>triled to provide ihe utie eompoyad as <u o Hi? 5b g> 
IH KMR (CDCi5> a 12,9 (1? 4 36 (q, 2HX 2,9{t, 211), L83 (t, 2Hk h4 (t, 311), I B 

30 

St^^vB' } np ir^'Mn t f fautonieiio mjxture of ed vl 2 4,'>,6 tPti \b}dH>-t! t> dimeT'i;\t 

^ cxcjiopyra'olecarhoxylate ^d ethyl L4,5.6-t<.uahydto 6,t> dimeTh\ '-"^ 

eyej0pmt^^8ZoJecia;te _j. 

Hydrazt hydrate ^2.5 mL) added dmpwis© to ethyl 24iydroAy-33-dimetijyi- 
3S a-oxo 1 cyoh pentene-l-aceiate [ic dje piTJduct nf Step V) (10 z) dtssoived xn acsttc acid 
V35 ml) &t tm « temperature, and thf m xtuxe ^afc '?tt red for a taithcr 2 h Fa^ reaction 



S2: 

mixiurp was ftftojped cmto ice water (200 mVt m4 extracted wHh ethyl atsetate (,4 a 50 uiL), 
(iafd {\!gS04^ .i'ld conc.-t'tiated to pstn'ide a yellow sohd residue The Jv-Sid««f vias 
chaima^ouxi^'hcd or oiUiv^ ^;icr' usiiig n 4 ho <aries-tit]iyi acetate as eluant U) provide tiie title 
tawlemmc aKsture as s.n omiige sohd (?,8 g) 
S m JNMl (CDCl^): § 436 (q, at^), 2.S <t, 20), 2,29 < U 2H), i,VL2 (ts. » 

Step C: Preparstjoii of etisyJ f th>] 2,4^'>,6-ietrahydm-6,6-iHiaesthyJ- 

3-cvciopentaflMaiolecaJboxyiatc .ind ethv! l-egjyl-lA5,f>-tetn*.)^o-6,6- 

dtrncih\!-^-< \ <^ k '[^eu Up u 4/ oiccaj bow i vUi? ^ 
.1 s ^ !.ku\ ! i ionriin: ojt inhvt 2,4,^^-6 tetiBhydix>6,6-4lijGReth¥l- 

Ciibowlai^ ae ihc p uusj h f^' D i< \,A' ^i1md^n^to^n^)tmdt {^So ml 

prfasfemni waioonatc 0 7 1 gt ai'd istobujj'Uaimoojitm brurmde \^iOO mg,^ v lic added Eihyl 
iodide (4.44 mL) was added at once, aad the naxture v/'AH stirred at room tempeiaiun. for 
iii b The mixture was poiurcsd lato water COO mL"* aiid extracted with diethvi sthei ^3 x lOti 

IS: n^), i1)«s organic phase was wa&hed wti vvarer (3 x 50 nsL) and dned {Mgy04) and 
concentrated to pwide residue contaimng ita\ture of ^yl 2~tib.yl~2A,5.6 tetrah.ydro-6,6 
dimeihyl-3-cyclopeatapyfa2;olecaj|?oxyiate ethyl l-e%HA5,6-tetraJivdro-6.6- 

djmet|ty}-?~cydQpetJtapi^zokcarboxylate, The ttoSidiie was chrotnatographed on sihca ge5 
u«m» ^ eluant hexanes-ethyl acetate i9:t, S:2, 7:3 and i i), tht e.rLej toctso is contained 

20 eth>l 2-ethyJ-2s4.5,6' k^tiahydi (v^6,6-dimctib"vl 3-cwioix^ntaps ? a - t^i<.vorh< >\ \ ..sa 1 he 
fractions were vX>tnhned a«d s.oiKx-iiti<itcd lo pio^idc cthvi ethv? 2,1.-^ o ictrahydtw 

l»4v5st)-tciMin'c}f<) f' () (.'mothvl ^-ryc'opijn.tap;yia?ofec:arbo\ykte These tsattjuus 
wer& combmed aou cojk: un-d Jo pfovide l-ethyM>4,5,C>-tfificahydro-6,6-d3meihyl~ 
2S B-cyclopentapyrazolecarbox viaie (3,5 g). 

Ethyl 2-tfthvi-2s4,5,6-ietrah>ito~6,0-duTtelbyi-3 cyclupcntapy ia.c;oie>. t^jboxylatt. 
m (CDCi^) S \ 2H), 4.31 (q, 3Hi, 2.75 u, 211). 2 2i (t. 211) I 42 13 (m^ 

12HY. 

ttlivl l-etiivl- u4,5,6 ttUahjditi-Sjti-dhiiethyW-cyciopcntapymxoloc^bnxylaie- 
30 i-H K>iR iCOChl S 4.37 (q, 'IHh 4.13 (q, 2!n, 2J3 (t, 2Erj, 236 (t. 2li>, i.49 (t. 3HV 

l3t(ai.M|. 

Sts--p U ^'jcpaiation o{ 2-eLb\ „ ^ * hydro-^f^-dimcthyi- 

-> >_>Uoi>enUipyfa"'Oit\<' 5 \. ^ i-.jd 
To a fcohmon of ethyl 2-et{iy{~2,4»5,6-tetrahydnj-6,6-djxnethyl-3 cycJopentapyiasoie- 
35 carbcjxvlate (i e bt&{ eluted prodact of Step Ci (3 63g) in tetcaiiydrututaa (25 aiL), aqueous 
iodiom hydroxide (IN. 231 mL) wai, added, and liic tiuxture was stJired at room 
temperature for IS h Then the mxtitt-e s\a.* acidified VMth hydiochiona acid (6 N) and 
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extiacted with dichicHometiiane (3 x 35 mL), dried {MgS04^ and corjcenirated to provide the 
title compQtJnd m s white solid (3,1 g). 

iH NMR (CDCl3>: § 4.56 <q, 2H), 2.84 (m, 2H), 3,24 (m, 2H), 1 42 ft, 311), 1 .32 (s, 6H). 
Step E: Pmparatiow of iV'-|54(dlmethylmtino)e^fbmyll~24looi»pfeftfi>^^^^ 

2-Bibyi-2A5,64eu:5jhydm-^<6"dimethyl-3<yclopaxt^pyrazd^^^ and (i.e. ihe 

product of Step D) (0,6 g) was dissolved m dscMoromothant: (2 ml.), and one dmp of 
N„V-dimtnhylfom>ati\ide v,'<-!S added, followed hy oxiilyl chloride {0.25 mLK .iiid ihc mixaire 
wav stined at room teiapoiauii-e for I h .-ind L\.>nrentri:Ucd- 1-lc r,>siiiur disi=!tiv\--J in 
\\} diehloconiethtme (2 tBU and lh«n <iddcd u-> .-oiuutin or >-ar,i-fH>-4-rhi<>ro-'\„\'-dijr);ei.hYl- 
!-!C?}/ci]aul' (! e the product of Example 7. Step C) t.0 6 t ^d inrtb^linniu- S r.il ; I he 
rmxtai^' was rLia^-d it rooir. k'mptjraiure for 2 h and {hen chionmtogi'aphed oe a colunan 
contaming silica gel (10 g), usmg dichloromelliane as duant to ptovide the title jjroduct, a 
c<m:^snd of the present invention, as a solid (0.5 g). 
IS iH NMS (CM5): 8.6 (4 m, 7^8 (bf s, IH), 7.19 (4 m 4,6 2H), 3,t (d, 6H), <t, 
213), X4 (t, 2H), 1,44 (t, SfT), 1 .26 (s, 6H). 

EXAMPLE 36 

Preparation of ethyi ? 4 U5-eihy]-2-( t -melhyletl^ yl .)-2//- 1 ,a,3-ma20l - 
4-yl]c;ifbonynatmno|b«n7oaie (CompousKi 36T) 

20 Step A- VVeparaiior. ot cl ayt S~erhyi- i,2.3-mag:oie-^l'-carboxykie 

Blhyi ^-jicjuynoajc (ifi.O g, O.K^2 moi) and <nme<hyl«lyi^?ide {38.n g, 0.,'^3? tnol) 
WCJ^? stirred ;u 100- ! 10 X liuuei niin.!^i:e5t loc 70 h, Atrer cooling -.xod dilution whb ruedjajiol 
(60 ml } a white >;olid preeipjlated. Afict ev.'ipouai<--;i of the m!\ture under redueed prc-sure, 
ihf re^uHiuc vvaf crystailt/.cu from ethy! edjer to u/foid the pnidact as s white solid 

2^ ( 1 5,7 g, tM>>3 mol, 70'-;^ i-ieid). 

n-i NMR (CDCi>l: 4 42 (q, 21 1} 3 0" L37 (t, i .32 it 3H). 

StepB; Pxeparation 0! ^{^ ■uK"thyktUiyi)-2//- 1,2,3-' na^oie- 

4~cai-boKvi,ite .Aid :iUy -i-vihy'-i ~ij-merhy!i.;fhy!) [// 1 2,3-Tn;u-',oje- 

5-carboxylate 

30 ,A iul^^^re ot ethy^ 5-i;liisM,2,3-lxia^'ok*-4--e3i boxy late Mi.- the pj-'duer of .^tep A) 

g. 2:^,7 jri^TiOi). po[ris,siun) c^irbonate (5.64 g, 40.9 nunoi) and 2~i( dtjp,xjpa«c (6,95 g, 
40.*> uimoi} in aeeiotdtnle (6S jaL) %a,s stined ttt 5(1-60 X under tiiirogen im- 2 \l Atter 
cooling to ftiom tempemtwre, the njixtufe was ffltensd thwagh a siiort pad of silica gei atid 
ntjsed wiih ethyl acetate. The solution v^m concetitrated and the residue was pwified by 
35 colutnii chjximalo^^iphy to provide ethyi S-£!3iiyl-2-(l~niethyleftyi)-2H~l,23-triaz;oie~ 
4-C8.ti>oxyiat« (2.8? g, i3.6 mmol ^Yfi) ytdd), followed by its i&oiuef s^\yl 4-ethyl'' 
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iHl-mnhvleihYl>-JH-L2,3-tna/A)le-5-t;arboxykte (p9(i $ 4 54 mtml 20% vieW) ss, xvtee 
solids. 

in NJMR iCDQj): 5.42 (m. IB), 4.42 <q, » 2,94 (q, attK 1 58 (d, m, 1,39 US 

(£, SHI, 

4 s\\i\''Uhm\\V.\c< . u cv 'cK'- 

u v ?u < . h'U\ > < . . o. S\ni H > U 1 1^'* ^, 64 mnol) {euah>dtx>funa 
(15 ml) Wat Kkl d t NOiut on (' i 'U '1 HON K (0 M 2, 22 .^6 mmol> in water U^* ivL). 
Ths mixmie was ttirrt-d at toom t.-^v^iprivttMti ovcniight, a>)d. ihco partjtioived betw«eo ethet 
aiid water The aqueous iaj^f w^s aadi^1Bd hydrochlonc acid (6 K) to pH 1-2 and 
extwcuja with ethyi acetate, dried (NajSOo) and concentrated to |«?ovide the carboxylic add 
ratermo^iiats as a wMte solid (0.94 5,0S siaaioi, W jidd). To a stii33e<t solution of the 
carboxylic acid interaoediate <0>78 g, 4.22 mmol) m dichJorojnetbane (25 aiL) was added 
oxalyJ chloiidad g, 1^-7 mmoJ) dropwxso at room te»j{!era(ure. Aft&r ^totsip tnt- tcaeiion 
nnxture for 10 aiiaotcs. .V.A^'-iKmethylfoanaiJude (two drops'* \v&i> ^dttec 1 ►i.^ ^nixr ie w^i^ 
stmedfoi add^hot^al I 5 h and ihta^ co«cetUrak'd to provide ihe acid ihlonUe mtcQTicduUe 
a& a piuL vtilow Oil fu a blireU snluHon ot eMnl aoitnoht.^zoatc (.0 70 ^4 2? mmn!). 
A'.A'-di}sopi-op>1erhy]amme (I g. S44 mnio s >?i d.Jsb'on' *h,.nc nii ) was addnl a 
soiuuou oi Uifi acid chionde iruersn^dwie lii t . - m ^ . a O ^ Th. a-.\ fton -inxtKitt 
v<i'^ stiti-cfl .vf toora tciViv-jj^tur*^ ior 2 h twd thci< coucejiti .ited The rc!^^d^.^fi s^as 
uluotu.n.';M apbed afioul tiit, utx product, a compoond of the ftsmii inventioiu as a white 
sohdil 36 g nOmmol ^^7<" yjckl) 

Ti ^JMR (CDCh) 62 (bt s- im. 8.14 (d, liD. 8-iO (s, IIB, 7 Si (A \H\ 7.43 (t, IID, 4 KQ 
-li), ^' 2U\ ^ 04 (q, 2H>. 1,61 id, 6H). L4i (L 311). i 32 U. 3m 
BXAMFLE27 

^*ieo:.taUuu ot t%-t34«din^cthylamuio)catbonYnpfieny}]-^ cdnl-2~n ?iiCtn\lahv']V 
2//-U2,3-ma/ol e-4-cafboxu t mde (C onKHutnd 

K-> a suued soluuon dhyl 34[f5-eThyi-2 (1-mefhvktlr.li 2W K2 .^~uja.M>3 
4 yilcarbotjyilsmiuolbenzt^tfe (i-e, the pradaet of Example 26, Step Q (L34 g, 4.m imnoi) 
jn te{i^>dmfaf£in (15 xaL) was added a sohmrvn of Uthium hydroKidc (0 48 20.2 mmoJ * 
wate (15 mt). The mixture Wijj* stiitiid at rooK) temperature ovemt^it, thm pattit'oned 
hetweon ether and watiu. The sque^■^u^» Livei \\'a.s acidsfied with hydrochlMo acid <6 N) to pH 



3- 2 mti exmicted with ethvl acetate dned (Na^S04) arid cor.ceuLatod ic paiMue iht: 
•.<nno\\'\i( acsd intenuediate a-* a vibite soltd n,lO g, i,62 mtm 1 OO'*' sjeju) A fiuxtfuo 

i)64 nmhM) i -prnpant^phosphonio aoul cyclic *jnh\dndc (^0 lu ItOU, 4''-> Rig, 

(> 66 mmo!). -sr.^i J nit jnlariisu (2 U tVi lu IlrB 0 66 nL l nn^jP m jKhiOiOJii-'-thaiK 
J pilj v,.!^ stiuco ,r icov. fem^vraUrt o-'ottii.'ir Jht ^ssfuse nas (.onconbatcd and ihi 
ifs\iut was, p^ufitJ bs tt-'xnw Jijoukitc^t'jphv < . ^rt. '\^^ uUv piodocn acomjJoanU of 
the pjcser^f i ivennon, as a wUut; sohd (i ^0 mg, 0 40 mmol V2'" yieW\ 

Nm (CDCIj)- 8.62 (br I HI 7.7? (s, ill), 7Jl {d, IH) 739 (t. IH), 7,18 Id im 
10 4.80 (,m, m> 2,9S-3,10 Oa. Sia Cd, m\ i .32 (i, 3W, 
EXAMPLB 2S 

4*s^i]ci«'b6ayl|a»itinio|b©n?«^ 36Q) ; 

Step A; Prcpurauoti nf ethyl 2-U . l-dusK^ylethylv5Hethy]-2//-i ,23-ti:ia2»le- 
IS 4--car^ju\vki<; and t'thyl H14-£iii»eth5Aethyi')-4-e%1-JH-l,2,5-txiaaoie- 

5 -carDoxylate ^ 

lo a ^ [Hua ^olut.on ('i 5-e<hyi-l 2,3-11 iSEOlc -4 carbriwhc iodsti^Yi e'^iej (i pioaici 
of Step A oi h\-isnp!c 26) {\ 05 g, 6 2S ramol) and /tff bi.tvi akoK^i g, H mmoO m 
tnfluoroact'Uc ^ciJ (6 mL) isat. <Klded coucmtrafed sul?\t'-iv a'.iJ (H ftJ g ?5 tMnoO After 
20 snrang si room }«?mpe{mure for 14 h, the ie?ictiOti rontuic was panmoned betsvetrn tihyl 
acetate and W3t<:r. Thi? organic layer was washed with water, ssUimted aqueous sodium 
carbonate aftd bim and rhen dn«?d (^^2^04). Aftet conceatfatlOB, tiiic residae was purified 
bv coliism diKjraaiography to a^ord ethyi K14-«itmethyietby!)-5-»tbyi-2H'i,23-tna2oic 

4- c4rbox>{ate {0 H 3.7^5 mmoh M% yiM\ followed by its isomei e&yl l-(l,l'<!ia)ethyl- 
i5 etl)yn^-e^i^yM/^-L2.3-^Rila5oie-5-carboxylate (0.24 g, 1 22 mraoU 21% yieU) m> colorfe&s 

oils. 

L{K{>(^ij dso'dhvieinvP ^-ofr^l-iH-L? 3-t!ta=:o!c i-carbo\ylate 

NMK (.UX 1 > n ' .q :U) : S < ,H Ziih 1 fife fa, <'{0 1 a m), ? 3? (\ 3H) 
t,tia>1 iHiJ dimeth>ieth>IH-trthyi i//-i,2J-tna2,o!e-5-<aibasylate: 
30 'H Jsl^IR (CDO3); 4,40 (q. 2IT>> 2 J7 (q, 2m LT? (d. 61^). 1.42 (t. 3HX L29 (t, 3H), 
Step B PieparaiJOP of ethyl 34f[2H Hiimctb>lt.'thyn-5-«thyj Zff- 1 1 } tri..>oI 

4'yijcaybQiiyil amiaoi be tigoat g 

Ihc u\k pioJuL;, a vomnfrtjnd oi the pa'sent nnenuoT, vvas prep^&d fiom efh}J 
Zi \ \ taxi o.hYterh !) •^-etm i /, : n«^o t -J- <. ajb<K\hTo (i e tbe JSfst eluied product of 
>S Step \MoLi.xviT,gapH>c<U'r. ^ .0^^ >n '^'o-n npie i6 

hiNMR,Cl>Ch) ^6-a->. HI ' ^i^. SHc *ir. 744 (,t,1H), 4,80 

IH), n 40 (^q, ^ 04 (q, 2H>, {.''O (&, VH>, 1 4i (l. njk J 31 (.i. 3R) 
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RXAMPUE 2^ 

Pfepdjatwn of 2-(i t-diitietiiyicrhyD 5-cthy1-A'-|3-ilethylaminc^c3 bon>llphcuvl| 

The Tttle pioaict, a conifoimU !*t ni ar.o^'Huii pxpa-cd hem eihyi 

pruducf oi: Step ) >.^t Lxantfuo ■*^! 'oUo-.^ ^ ^kx-.J-j'-st , \^ ^ «ous lo i-Aavpii-^ 2? 
^H^^^R^^DL'^,. , jlTI) ih. -"ibid Mh -^^n-S IH) ~3dU iH\67i 

By U>f lioct'Juto^ do^-cnbed fterrin ttvgodici v\'5*h meiht^dss ktu->v.T n {h<; ad, the 

u eti n the TiMQ< folioirV ' "K'Ui- ! \ >^n ^t.oiuii ouaju tiOf(,iji, 

isopx>pyl( Bu means butyU FH means phenyl OMe jnean.s meth<ny, OBt va&ms etha\y, SMe 
aaeans metfcylttoo, SEt means ethyKhiOx CN mesajis cysino. NO^ useafls uitro 'rM5S roesms 
J5 tdnsethykilyi S(0)Me means metbylswlfloyl, md Bidiy^Ms vae^h raethylsulFonyl. 
FurtUeimDm, l-py?ro1yl laeans -N(~(CH2)5-), 3-pyi3roHa4-yi means ^N^CH.CH^CHCH:*-), 
and 4^siGxpholTnyJ m«aBS -NHCM^^^ 

20 
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CumpoufitU oi H>miuU i w will geaetally ho itbpd as ^ iu.nMjLii^ vompo-irion 
wUh an agncttU«jaiU "-ustaMo camei t,ompnj>ri;2: &l 'east nnt,* f)" luiu <' dilui^n. solui 
3 diluent or a soriattasu ttdnmlauoii r>i i omixjstrioti . >eK'dii.Tit' <:vj^. -I'-lcotcd xo 

coHSistcm V'-i^h t^k, ph>^5ca} pa^pciUes of the ^cuvts. srtgaxltenl mode of appiicatjon atiU 
envr^'t^jnmeatal factois* such as sojl ty^\ mca-itufe {eTiiiicraJuie. IJaefui tormuktions 



m 

mcjude liquids such a-s soltitmn,^ (including etnulsitlable coftcentates), suspensiofts, 
eititUsions (*rutsdin_^ {wcrr.e5UuIs.ton$ 3tid/oi suppoeraiilsJioiis^ *a>d thu like which uptiOTu^tlx 
cm be tlsickenoil t I'o ^i^U UStfiu fyimtikaons tiirthei jmiink t-ohd> t'tcn dmiK 
powders, ^ramile'^ |»elkte IMqIk fin-- <?d t',.' 'jL wliKh c.n he <A'Ater-disixr«Ke 

fonned into a bUsp<LM^<ot, spiu' i<->n!' i !<- . .^i n.i vl^ oc .o.uv IwioubUo'i ci actjve 
m<n-ed'enu<^p be etK.ij^Mjh w <^'^^ ' i \ ut-.iKi eii<.>m-ontuM (*r delay n-'iv-i^u 
ol fhe <ittive tji^v-^diei^t bpiaj-ahic tuunukUion^ cai^ ex.tnuted w hdAAbk mciiin sncf used 
at sprav \olumes trom abotJt cme to seves-al hundjred iiteis per jbectars. ll3gh-sts«ogtb 
co5itposJtioKs sre pnmaily used as iatetmedj«te« for father feaulatjon, 

ITie tocmulatioTis wiii lypjcail) comalti eflfeQJave amounts of active itigredtent, ditel 
.u>d surfactant wiftin tho jbUowmg appi-oximat© ranges which iadd i\p to 100 petvest bv 
weight 

Weight PejseM 



WateiDispersibJe and Water- 5-90 O-M l-i5 

soluble Gtasulss, TM^ md 

i>aspc Moti Fiu^iMuiii, "^-50 40-95 O-li 

Solutions (tnckidsng 
Emuisit ! able {,.;c>!!centn3ies) 

Dy^^t?^ 3-25 70-99 0-5 

Ctvrmks and Pdictx OOi ^« 5 ^»^^>^> 0~t5 

HghSt^snsshCompostiiiom *S0~<J« 0 :> 

Ivpicil d ddiicpts .ire de cnivd WvitK'i s ei ai HmJ/>ooI- « / hi-^c^mxk fhi^! 
Pdiu'fH-i una Cni"trs 2iix.\ B\ DoiUnd BuuU Cddws;!! 'civ-v Tvj tcai hqud 

^sHit^n uiiuoi amOvUiff ol ..i'idtts<^^ to edii.e k»a i caictiii: lonosoi, \ kxohioli.j^ Oi 
^Hvth and the btee. thickcmm lo mcmttse viscostty 

Suitoants wdude, for example. po]>cti>oxvlatcd aicoboh pL>Hc ho\\U'ied 
aJk>lphenol$. polvothoxylated mtbmn faii> acid esJsers, dfaikyl siUtosuccmates, aikyl 
«iltata\ alkvlbeftieiH' sulioaates, oi-ganusdicimcs., .V^/V-Aalkyltaurates, lip s su?fonates, 
Bsphthalene oltouAce fon-naldej^yde condeasales, polycatboxylates, and polyoxy- 
ethvlenc/poivoxypiwpykiie bind copoi^^mers Solid ddnents jndode, foj ejiairvple, ckyss 



such as bejitonite, TnommoriHonite. attapulgite and l^aoihi, starch, siigar, silica, talc, 
iiia'os.i!(.couv i.'arth, usee, cafciusxs carbonisk*, soUumi carbonate aiiU bioaibnnatc and sodsnni 

^u{^^^^-<.fc, A'-alkyipiuohUo-ic cMni.vc 'ih:, )l |>> h.puvni^iK g'vc>>} piopyU^pe c.'rbomiti\ 
5 tUbjiSJC ."ilcts, paraftlns, aluyihoiuonrs aL\\!n>.p5^'i J<.-k v of o>\t., c.utui iinved, nmg, 
^e*uimf, com, peatuu, couon-0v.c so\iv u\ u jo-sotd . n-. cKoml. iaUy as^al csa-it,, kciont-sr- 

£ikohoL4 5.'iCh as methanol cvtJohox^aoL acvur.ol rcn^ s 1 ,itid letraindjofurfuijl alcohol 

SoiutjoQS, including emulsifiable concentn^tes (;an i-)f> prepaivd by sjmply mixing tlie 

JO ingredients. Dusts and powders can be pt«pai«id by bkndtfig md, usually- grindmg a& m a 
hammer miW or flmd-energy mill. Suspensions are usuali) prepaied by ^^ eT-mtlling; see, for 
exampte, U.S- 3,060,084. Gmules md peSel^ cm be jsnipai-ed by sprayiiig the active 
niatejial upon puefonued ^aftutar earners or by agglomeration techniques!. See Browning, 
"Aggloiumtioa". Chcmcal &tgmemn§, Descembsr 4, 1967^ 147-4$, Per*^'* Chemim} 

15 Efjgz/fCtv'.? HLVidtook. 4th Ed., McGraw-mi, New York, 1963. pages. F 57 wid following, 
and WO Pellets caa bs prs^anssd &5 d.-'.cnbk'J m I S iaT3.-?ia. 

Vs&ic^ d\<.{^]iiMe and \vat(?r-i.oIubk granules C5a be prepared s-^ iriu;,hl in L' S 4j 44,05f.), 
r S .\«2!K4+2 ixno iW =i :in ^,>'^ '} jbltiK^^an be inopaicd faujbi m I S. 5.iS0,5S7. U.S. 
5.^ilJ(n and U S S,208 UM) \ i ^r^ c m prcsM--. d l.u>/ht iu GB 2 095.5?8 and IIS. 

For furtbcr mtovrnaSton regaaiuig tiie aJt ui tounul&ltoo. sec Th S. Wov.>ds, ^Thtf 
FoT?nulate*s Toolbox Prodtict Forms for Modem Agriculture'^ in Pesticide Otemtstry md 
Bioscimce. The pood-EnvirmmetU Cmienge T- Brooks and T.R. Roberts, Eds., 
Proceedings of 9tJh laJesfnatiosjil Coftgiess on Pesticicte Chcisastr)., The Koyal Society of 

m Chemjstr>', C^tiubiidge, 1999, pp, m~m. See idso U.S. 3,235,361 Col 6, line 16 Ihmu^i 
CoL 7, line 19 and Ej^astjples 10-41; IKS, 3,mi92, Col. 5, Me 43 tbjx>ugh Col. 7, itRe62 
and Fjiumpfes S, 12, 15, 39, 4L 53, 53, 58. 132, 13S~140, 162^164, 166, 167 and 169^182, 
r .S 7.H<)i To! 66 tbtougb Col 5, line 17 and FAriLmple? Kbngnar Wc^d 

ConW'J it >''?tVK<^ iohn Wtles ami .Soiw, Inc., New YlhI\ pp SK^'n, md 

^0 d 3l . Wi-ui t fwm>/ RunJcw'., hH} l\\ BUvLv. el! Scfcnh ul Pub! a( i< 0\ \y.iL 

in tht- h-'Slo%ung F\anip!et. a!' ^5£i...c'-5 .^-^ ^ .ec b^' vxejght .\.nd ;0i {onnubiuon? ..ire 
pj-epijicd m conventmnai ways. Conipound muiibefs reiVr lo compoitnos m Ud&\ 'inHou A- 
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BxaiRpie A 

High SiTtingili CoTtcem i ate 
Compound 2 

synth^fc amorphous silica 

\yet ta'^lc P owder 

dodecylphcnol poiyetl^ykne glyc(^ ete 

' r ontmonllmiie (calcined) 



0.7 i/030 jnmj Ko, 25-50 sieves > 



Compound 3 



Example E 



sodium aJikylnaphtha3ejie;Sulfonat& 
cakium/raagriesiutm b«?ntontte 



L0%. 



65,0% 

2.m 

23.0%. 



90.0%, 



25.0% 
iO.0% 
5.0% 

59 0% 



Tsjst results mtkcate xhui the coinpomiUis of the present mveution are bghiy active 
pEcemergest aiid postemei-geftt htdjjcides or ^Imt growth regul&tits. Many of the 
compounds of dtis invention, by virtue of selective metaboiism ia<;3fops \'efsus weeds, or by 
ijeiertjve aciavity st the locw uf phj&idogieal tnliibiticw m t-rops md ^ecds, Of by selective 
piacfiWiint on ai WiiJiift the environment of a mixiuif of crop*! aiid weeds, are useful for the 
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selccftve control of grass and/or broadleaf vteeds withiti a ci-op/weed mature Compounds 
of tliis mvcntJOB ma> show tolerance to ijopcatoi agronomic ax>ps jncludn\g, f^ta lot \mih-A 
to aJCatfei, barley« coTion, wheal, rape« sagar bests, cijsu (maj^e), ?r,rgiutit, ^t-vDtvi.-ss, 
t>j,i lower, nee oats. pcasuUx xeg^'iables. po+ito pereoniJ p'.nfatf^n cr>ips 

^ Tbosc skiLc*.! ihe art .^ppjtwi^t Jhi d! cm uuds .irs eq<.uUs tifcUi^f^ j^air.'si 
all we<ilj Ovnpoiinds nf ihv- !mt.ni'0« <ye p,i 5tcoi<jK' is^iui tor >!.'f< jvo co'^f>o' oi wceJ-i 
ni pcrtm^ui pLun.itiun t.)Ltjj5>, t'arijpUnsijd ncc, mui/c £»mi cool-se t s . si - 

l-vireninai phauitioii ops (..iKo kjown a'? pcimancfl ttx-^ps) mcbaintx imn Lfet.> sus^h a<; 

10 cnras \t g - oi<iHgc, k^ix^n, Iwe, jriapctiutt, Uingenne}, po:Bt; muN iti g , appk, pear, qatme) 
ana stont (mm (e,g., peach, ncctanne. apricou phm, cherry)- nm trees {eg, almond, 
hjckor>'. pecan, walnut, cashew. chej»tttut, Mhin. micademia, pjstachio). foitsst tre«s s«di us 
Jbardwm^ds (t.g., etjicai)n?t»s, oa3s, ma^le, bitch, mh) and softwoods li,c, conifers such as fit, 
i^wood, spruce, cedar. cypiBs.-?, krcb, hemlock, lobtoUy md other plaes), banasa, pj£Kitai«, 

i5 pineapple, hops, coff«c, tea^ cocoa, ojhcett palm, nibheu -stjEjarcaiie, grapes (e.g., 

vmma. V, hfmisca, F, ronmdifnhai at J p^iwa^uO tuif otas^cs ;e , KeT.tucky biucgras^, 
St. Augu&tjfle grass, Kentuclvy tes,oui\ Biininida g.a^s) A'ieaKmM'\', thf -^kibiccr 
compounds are usetdl to iTiv^ijfv plaiu p^o^mh The rotnriki^ed cotuptun.ds c^n Ix apphed to 
the soil foi i\ample, as, a tie.itnicnt ?,ptav rajUuit? iiuscd \vt'b voi d ktaiuej -.u mcludcv! m 

Many ot Lhc corapuund^ hrne utihi} fot bioad i,pectiuin pie- ajid/ot postcmcrgejics 
weeu coiitioi tn areas \^'bcre complete toDirol of all vegt-tfittoa js destrsd&uch as aro«»d ftvel 
j:tafa2:e ta«ks, industna! &toiage ai-ess, parking lots, dttve-m tfieat«:s, airfields, river baoks^ 
jrngatim mi olfeer walenvays, around biUboards and Iiighway and latlrosd struct«3Fe&, One 

25 skiUoif m the att mil rocogmze ^at the preferred coinbinatioii of sei^trnty factors* 
witbm a compound or group of compounds taxi teadtly he determined hy perfojasting xoulme 
biological at^d/orbioch&imeal assays, 

A.!, rhe compouiids of tbt invention have both preemergcnt anC ptK^fcTnerg. 
herhoc.'J aanU>, to conttol imdewted vegeiaStm m blUog oi mmun^ the \tj:etar'or. or 

Ml ifdiKipfe us nowtb tbe vomp-nrnd? can iKseluih applied b\ ^. \aricr\ oi inetbucis >ncn 
cdv u\Ou^i S-aidinj; duccie.l !,pKn- vi adci-v* qv-i^'^^'^'^f''^ 'i^^-' I'uohe Lor^tK^in^^ 
hotbu-Jda Is cOc* tnc air'^uttt oi a. cnspou a oi Ibe nn^.-.to-, or a c,n■«po^^ri^^tt trmpt.- 
>.aia cuinpt'UiiJ dnC -ti k-asS one <,>t a Miriaot'n. a ^u!iv5 ai'ceuf ot a bqutd dtUt^-ol lu thi 
'oluv^c (H Mthei pajt of die uod^-sii-eO vegctalfot) or to die env^ronmenr .')f ihe undcMu-'a 
^ toetans.n sjiich as the soil water ijti whidi the andBsised ve^^tion ts growing or which 
^« > Oi m is the seed or other proptigule of the midssij-ed vegetation, 

,\ herbiadatty effective aroounl of iht compounds of Fonriula I or is detetiained by 
a mm'ibej of factors Thsse factoid mciude; formulation ^selected, method of a^i^ihcalion. 



aiaotffii and type of vegetation pt^sent, growing cos €gtio«s< etc, !tt ge etai a hert>tctdaHy 
ette£.{n'x. ..tnount of compound.' i\ Lhts Jintaititm is about 0 I g/lu to 20 kg/1ia- ^vitb u 
jtix;*CT:ed u'' oi ..beuE I g,1ia to .--botu "^OCK) gAu an^i a n ore prefej-red ra.ngt Df abna 4 to 
ahoi.it lOU'J j:/hxj Ont s! i"eu '! t\ Cv<^! t 'v'^> j!,tL>,n! v ix hrsbiadtlh t.nt-"cfjye 

The mpomid;. o' '-o'. - 1 < a n. 5 os m lij I > ^ be used in CMnbttUin^i-) <Mtb 

othci herhjoiuoi, uix^^ > \ o i M^uks i <fi)^.- vuna.Hwol chcmjcais sncb 3^ 
fembsejo. Other ncibKulc^v !i5sei.aciusi^ ,.nd Hmj^ade*; wiij in.,:iudg biological agenls s»ucH 
a& &e hea-iitcid^il m-*ciobes Ahctnanp dtitrttem, CoUetoi^chtm glaei^ono^es Brechsiera 
imnoceras (MTH-^)51) oi^d / uci:miis thta^ps&s. Mixtures of compounds of Pcitiairia H (or I) 
mih other herNctdes can tKt>ade3a the xpeotiaia of activky agamst aUditJ0»sl weed spectesj, 
and suppress the proliiferaten of aey resistant biotypes, MJ^tureg of compounds of i*orttiuia 
Iz {ot i) widi olhai;- herbicides can aiso pmvide greater thaa expected s:^ergistic"> contaroi 
of weeds and/or tba» expected (i>e. safemittg) effect oi\ ciops. Therefore m aspect of the 

15 present nventiorj '-elates to a hv.rbjc-jdal xnittofu cotnjKistag a h«-btcjdiiH) Ulectsve m omt 
of a -ompctird m I onuuia I7 tnd ixn effective amuunt of another herbicide. Oi note is fcaid 
'kR'Kioaf ni\ fa. whtMCi' tht lompound ot fomwta Ir is <) «.OTnpt.imd if T^otmi'a I A 
ill xtiirc iii uoe 'iH-iiC ot 'ho iuiion,!!^' < k ' t o tKk<i> v\ ib ciWpoui d oi hoitnuLi Iz 
nuv b<- pfiiiictiUtlv usi,\ul o -tCi: { (i..s*<o! ^to^a'oi kici'luoilvii tii d it> sodiUiTi ^ah, 

20 aolomtc\, acfoieu) pioix-n.^b I'K^h'f .iJo^supj -Mtcrnmuit .<W/"ii«v j^ihe'.r^ti, 
iiTr>icatba?o*je, .HBjdosuJfufoii, ainuioSe, ^nmo\iuixj su'famatc, sndotos, asulim. atrs^tnc 
azafetitdi , aziui^iulfuron btiOubutaijiid, he«a/olm, bena^oHn-efcyi, bewHuralifi* betniijresaie, 
bensolfiaoti-tncthyt, hen^i^lido, benta2on8, benxfesdizone, benyobkycfon hesjzofenap, 
\ ittmx, bjlanafosj bispy ibac aad its sodiuta $aH, brorascd, komobutidt., btx>mo)tynt1, 

2S bronoxjuil octaaoate. butachlfn-, iutafemacil, butasi«foSx botrsiiR, butfoxjdim butyJate, 
c^e«5,tto1e, caloxj'djm (BAS620HTi, cajtsetamide, cajfentfaaoae-etb>l, catechin, 
chJometho"syfen, chioramhen, cModjromtjron, tihloiflurenoi-nethyL chlonda?.un, 
chloiimuiOTi ethvl, chiarrjjtrofea, dilorotoluion, ciilorpn^phap . ..hJoT'inHiron, 
jttlorfhdl-din eti \\- cl Kvthianads ctnidon-^thyl. cnmeth>iirj, o i^o^uUnton, Jc-rbodim, 
s.>i'(lin'jt<.>p pr^({;^rg^'i cK)tfia/OTie, Jonstpiop clopyuihd, cli^px^ahd-oiamiw ciotaaijulaiii 

i sclv\\(*n\ c%'(nl>ttnp hut\] 2 - D cUf' sK 'o!>' oj.'^ ! isoctvi :ii»dii>i \ iopyi fsia-, .nd 
tijtu''flni>5i'!ntii.>ai"ri, Uio x 'tJ s J'* (...^-fnuort dalapon, dalapori-Mtdiutr , 

d^L£'cras;l 2/>-Or .ifd u.v liiroethuamratmua , poias.'-uup and <?odJUir' isaltii^ dei.wediphaiu 
35 dosuitjtryn, dtcamba and m d{giya»la3s»aJ0ffiiim, dtroethylaromotiium, potassium and sodiwm 
saUs, dichlobeiiiU dSchlotprop^ diclufop-metl yl, diclosuian^, dtferi^oqual metjis.tdfate, 
difitdtwaflt, dttltneawpyr. dimcftat^n, diittepTperate, dimetliachlor, ditnetl ametryn. 
diwcthenaoisds dimethtpin. duaeOiylarsijuc acid and its soduan saU, dimtranijtie, dinoterb. 
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djphenaniid, diquat dibroTtJide, dJthiopyt, di«tx)s, DKOC, Dmtom monaceras, endotlsal, 
HPIX:, ei5.pA>caib, cths^lflumlm, etharasjisuliuio*? xmihyL eihotume^tatc, eiti.nvsMUu'on, 
etobenzansd fenoxaprop-elhji, fctiOxaftop-P-etinl, itJoa;ie:iaydi&, feiTimoii. tefVurf-n-rCA, 

fiiUMipyr Ui^i riimitit^alaiB- ihi.T^s-;ur<\ pe d}i, uuraiox.i/m, Hi^cmetuioi, 
fluor*whcot^!i-Jhvi iiupoxam Jlupvi^aUur.n nicihv' aTK< us s.v>Uuu« ^aiU fktM('ont\ 

robaa!"v-.i!nraormira, furiiaxole, gliifosimte md it^ siiU^ s-u^h p'i^^^^ ^^'^rfj' glufosmte- 
iu t«mnutiiU5i! g'ypbosate and its salts such a$ pasUtMLnly ghphissafs-ammomutn, 
glYphusdt<;-(i,opn>pylamniam«m glyijhosate-s,odj«m, glypliiosate-potassaim anil glypho-^aic- 
tnracsium, halosuifuron-methyl, lmU>xyfop-eioty], iioloxyfop-methyl heKasmone, 
nnazamethabsRZ-jaethyl, mjaz^iox. jsaa^aptc. tmztepys, mwsqum. tmazaqian-ammoniuin, 
imazethapyk toiazethapyr-arnittomtim, iniazosaifuroii. mdanofm, jodosulfefon-tnethyl. 

lactoien. lenxiL hnuiurt viikic hydu^ndc, MCPA arsd iTn d>meihvlaiu.ootuiim, potashium 
md sodium sdlj-, \iCV\ {>! \K Hl> and ii^ ^odmn s.(]t, VRl'H-elhvj, meLOpmp, 
mccopiop-P, iiicteracei, jut-fkudiJo - s->^>'>b r^---^ niosoUi ^tic metamAodmra, 

wici^mifop, meioiBiuor, OKu^/ac^.o tnethio< ^ ^-ui-'non ma^.^'ar-ofi}^ mid Pttd its 

20 calcium, moiioammv)!')Kim, mottovx^^ ..n<.^ ^' 4 >i'j sa! s mcthykhniwt^, tncv'-isl [ [l \5- 
[2<hlmx-i 4'(hir»uoa-iraeih> Dphenoxyi-2 luuophcin I j~2-meihoxyctivyljden5liUTuno]oxyl- 
dcotaw (AKU 70hH) methvl 5-[[[[(4,t>-dimethy1 2-pyrim3din)4)iajJiino3carboiiyl]8U33Tiol- 
^«If ony 1 1. 1 2-p> ndmvIV lH-pyT^o1e-4-carboxykte tHC~330), metobeaaruroa, 
fiietobtomui^. meioiachloi, S-metfeolachior, meto&olam, metowon, metftbuam, 

25 raetf^ilfttma'auethyl, imjimate, mcjftoJKiiKOB, uaprosnUide, napjopaaiide. naptsla?^, neburoTj, 
nico5,tdfum». noffhii^on, uitencarb, ofyx^m, oxadijirgyi, oxadiazcm, oxasulfaron, 
ox8?ic1omefoi\e, oxyfliiorfeft, psi-at|«at djchMe, petnilals, pettOimethalin. peaoxsalam, 
pe^^ut'^ochJo. pcotox»A-»nf, ptTflwdone. peihoxanifd. phenmeainhajn pidofai/i 
picloidu) p>->Tas^inu^ picoiuiato\i. -jijpt'jiotos, pietd.Hchioi\ pnmibulfuioo ounh\' piodiamine, 

30 profoxvdivR (BASi'j^I'^ft 2-fi-[[2-(,4-chk-iophviio%y>pxopo\yjimsaolnu\" i 'n'^.ll^m'- 
5-{tetlAb>di<^' ""//-tbxpvt^n i-^i}~2-t,vck')^e\en-]-«)ne), ptomcion, pson.eLnn pjopn,lU'u, 
ptopand, p!up.H)ui/'aii-*p, pn'iaiine, pi < ih an-) pion^^od-dot. piopovScadM/onc, 
ptijpysar.ul pum^kocaTb, p'i-. ' I'.n pr,., pviallurcn-sjihvi {A.a^^ivmUo 

P)T uo\\t^i, pu^ ^oniUurcm od \1. p-nivii'-o^ nnbulicarL pyjiaate, p)ruwhd, 
p>itiui'3oKicM-oeth\i p\'«thtuhao p\nfh obao ^oJuj^-^ qjuticlorac, qmnmerac, qutmjctoifte, 
qiu.Mluiop-uijsis qui^alotop P ethvJ, qutJ-aU-jfotvP-ti^rafyt fina^suifufoti, <*ethoxy<bm, 
Siduran, sjmazme^ suweu^Tt, sidcotnofte, sulfcntra^otie, s^ultometitsori-methyi. sulfosujftiron, 
3,3A-TBA. TCA. TCA-&odiom« (ebuUm, tebutfnuran. Ctrpjaloiydsm. terbacil teil^umeton. 



terbuthylazme, terbutr^'n, thenylcblor, thiafluatnidte t'BAV U,^90X thwopyr« 
^'hirv!>'ilf«ron-methv1- ifttobeucarb, tiocarbazfi, imlkuv^dim tu-^^!la\\ tts^suliinuu 

intiioSune tnev<i<!5K, inil' txvsuK^^r^■>n, 'mloralw, mil s u ' 3ro)s-Tictb>l ttttONoifiiuti^ tnu 
oojaie Combination? or compounds Oi Tit h.x . (.'u ^'■^ ^ ^ne- norb'Cidcs iiui leMih u' a 
greats. -'thaivr.diiitne t •■Sivra^f ^ i Cv.i m ^> ct...- .nd<j ^ .vs- {han-.^ddur-c citcci u c 

htubicidt' such fji) thjiun^fdhirtm-nieibvi ar4 tubcnmon-jn^ith)'! wHh i ^.oinpound oi ihx. 
imenuon c<in ivdiicc phyiotoxicnty to certain crops. 

iO fei certain 5ns.uoos&s combimtiotJs with otiser heilsiddes foa^ving a jjtrailaj' :>pectfum of 

contTol hui a (Kfferenl aiode of actton will be particularly advasjtageous Ibr isievfenting (he 
developtaeat of resjstaw weeds. 

Pt^ferted for better control ojT aadesired ve^tatioa (e g , lower im rate Bixch as ftpjii 
synergism, bioader spectrum of weeds controiled, or enliauced crop safety) or M pttsvetiting 

15 the deveiopm^rnt oi re&tsuat weed$ is a hef^»adal mf^turc of a compomid of Formula fe 
(includmg Tiirnuy t) wth as othtjr feetbicide selected from she grt*up oonsistmg of airas^me, 
biomacil. divron iH'xaiiJione. te^^ac>L glvphosaie (oatacuttulv g5\pbON3tc-ammoniun5, 
glx'pho&ats-jiOv.Mujviatiu^ioniusii >h:>hos<5v. -(Hhum <>-JYpiK*s<U(. poi^ib^juni, slvpno^ite 
trsmesuim), gluiosmate ^p.iitiv.ukH\ >iN v,v a>o, onm.n; nmMiHur'm -^^tlauifuron- 

20 itietbyl, sulromettiron niethvl, ai<-HA, anJ pa? ^ a' S;ic< ih' ^^J!y pn-f-o ted mAtiires 
iwhtsem cottipois.5i: A is A'-l3-i(diaH'th>iatiiimvcarhonyijphen}13-:>-U J dimethykth>l>- 
i-rriethyl-iH-pyis/ole-S-oarboxaiiude {FonnuJa tz therein J is J-L is Mu. R-^« ts f-Bu, 
js H, W js O, ts H, T. U, y and Z are CH, m\d 0 is C(0)NMe2>; other qompoimd 
tiOBxfeets refer to cosjpoands in Index Tables A-K) are selected from the gio»p; 

25 compound 2 aM atramc; compound 6 ajid atxayitie; compouad !4 and atmine: 
compound 115 ^and ateissitie: compound 152 and atraaitie; cotsipound iS6 aad atn^snxs; 
compound 162 aud atrazt«t?^ compoimd 19S and atiaaane; coiapound 222 and atoine: 
utmpnufirt A iind tjte^rte, compound 2 mi biomacd; comp<->>ind f> hmmact!; 
cora^xxind i-^ and ^umxti; compound U 5 and tiromaciU comptsund 1*!';:: asia bioimod, 

30 c-orapound 1-^(1 a^id brotnaoiL composmd \b2 and btomiinK rompou'jd 1*^^ .^nd i<r.>tTU'0i5, 
compound ^2"^ i^od honuvcu, ^.uuwourvd A dnd b;omaotL . ODiTVf.ui i and dirsf^r, 
oonspouiid aim dau*'!! om-jornd 1 'I a\fl ^.'.!^''\ „x>mp>>u<\1 .-nd diiuoii 
corapound aad diuiO.^ -.orr^ ' ^"^'^ J . or '.otiiP'f'nJ lo2 .tud dsuMa 
ct^mpoum! J'^>" and diurou, compouaa 222 mid diuioju CiimpouTid ;\ ma duTou, 

X'^ cofnpound 2 and hej^a^inotJe-, compound 6 and hewhvone; compound 14 aid hexszinonc; 
uompovmd U5 and hexaj'mone; comp^>und 152 and hexaa«vo«e; compound I5€ and 
hcxa?iRon<»: cf*mpoi»id 163 and hexa/jaone; compoimd 193 and bc-xa*{none; compound 222 
aiW hetjzmonc; oompouna A and hex&?jnone, compoftad 2 ajid lerbaciU compouad 6 and 
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tefbaai; coai|>ouod 14 mi terbadli compound i 15 mi tefbacsl; compound \ 52 md terbacti; 
coTijpound 156 and terbacii- compoimJ 1^2 <Mid leibacii; compot53^vl I0> aod leibat-J, 
coKipoiHjd 222 and whacil; couipouiid A aud t«xrbaaj; coinpous^d 2 nd ghpin^sau^ 
vomp(»i!ud 6 and ^Isphosau, tompoiiiHi J4 ajid glyphosatc; cotn^ooiu' 1 1 I'nd ghpbusdte. 

5 compouiHU52 <jnd g!>pl.>s,aJt., compound 156 aod liiypho^atc ^ i x Itl and 
d)pr(t)sate. CfjmpornJ i^yphosate: compound 2^2 Luxd $l\vh<)-' c. > o, sd A ;^n-J 

gl>phoSiite, compound ^ nrd gjuVsiirJi,, (.OiunniuiJ 0 <^nd glura^.^iit;, c<>r k I < 
oluf- <a5n.«c. <, (impound f and giyfos.mate, romptMmd 132 and ghdos!n3K\ ci^mpoond 
ao<3 t,k(tOhH\'tc cotrtpoai>d i62 .tnd glu.fosi«at<. ; cnmnouud f93 and glufosmate; coa^ond 

H) 2C2 a,nd giufo&uuU^.. <. wmpoimd A and glutosinat«, compnumi 2 and riiiisdf«K>«; compout^d 
i} and nnssalfviron; compa-undi^ and nmsulfajou; compound il5 and riiasuifim>iu 
compmmd i52 wd nms^hytom compomd 156 a«d nn&ulfuim; compotmd 162 
nmsulfmon> compoimd 193 aRdrismulfufcia; compoimd. 222. aod rimsulftsron; compound A 
and rirusaJfuron; compoimdS and jnetstjlfutm-vtiethyl; compound 6 aM metsiilflsron- 
iredM; comuvjuud j t a'i6 wetisulCumn-methyi; compcHmd 115 and metsylfufon-meLhyl; 
eompi>und L~^2 and mvtbal&tXHi-methyt; compound 156 aud ftie<si}ituron-mctii>l; compouud 
lo2 and mu^uituron-a't,ih>l coivpound i^-^ <^nd nieKnlfur(^n-ii\t\b-vl cnmpoimd Z'^Z ^x\d 
nisteulfuiofl-metlr/l- compound A and mebalJuio-^ V:xx^\l ^'otnpt'und2 and sultoraeiaron- 
racthyl; compound 6 and st-ifomcEtnou -ou >■.', .otnpoond 14 and sntfoiriemmn-ineihvi; 

20 compound ! I and t-nUu t.auio j ia<t-\ , c <v^^pou5.d i'^2 and salfoit^tt^roa-Tnethyl; 
compound 15<> aod suisometurtm-meibyl; compoond Wl and sulfontetiifOJvmeUivl, 
comp<.>uiid m and suifomemton-methyl; compomid 22? aad sidforasairon-nvsilhjh 
.compound \ andsullometracon-iueiliyi; comppuiid- andametiyiR, coiupfund ft and atnetryn; 
cOMpoa»di4 and «in«stTyi); ccHapoaadillS md smetryn; compoond 152 amotrya; 

2** compound 156 mi ametiyn; c^Jn^pDund sad am-^yo; compound 193 and ametiyn; 
compotmd 222 aad ameSiyn; compound A afid atnettysi; compound 2 and pamqMl; 
compound 6 and pataquat, compounds aad paniqiiat; compound 115 ^ paraquat: 
LO:npound i52 axnd paraqnai, compnund 15ft and paraquat; compo^jnd to? afd pasaqaa*; 
compound .ijK-' pauiquat: compound 22? and paraquat; cr<nipo!nid \ and p-^.^uas 

30 PaslLCukxly pit.tetiod beva\i->t of ga^rik^r thaji addilu-e (j sv!K'i^.^t!0> dUcd^s on t.<.tra(u 
\\'cet.t: arc nnvrncs oi comoour.L, 'r d a.or \npoirvi ^ ici-iv.c^l » aoufouad o and 
aUai.tuf> compsasd 0 .ixJ c iUt\>ii -o ^ >' Mi t- . ,ia w^Ci s< n^, ?t\ii iooip^Tjad O ^imx 
fOibu'.'I Iksbi.Md^'lh i^ . - .-^i . )t pos .,<U * u\ ^ a U ^n^^'i-din^ f onnuta I) 
as a^ hcri^jtcidi-di)- effec!:5\e timoujits ol utJKj heihsckks oiin ba easUv c>.<cm-t'n3d by one 

35 skilkd in the mi through simple expesnnentafion^ SyneEgiatically effective amounts of these 
hcfbieidal csjmpouRds can Ijkewsse be easdy detem^ned. 

Mixtotea of coinposnd 6 with dtufon and hexssztnone i^pccjaily notable for thetr 
synergistic dctlvsty tn cotUfoHmg Urochloa speues (previonslj claiisit'ted in genus 
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Btachuxtia) such as Utochloa i^^cuinitens (Staphs R. D Webster, which comiaoniy kmwn 
di- sa.HVdni i^rrifrs o'- sst'na! yass. f/ dt'cumhens is native to ceatral AtncJ hi* bccsinsc it 
jums vMivutcttir} vhj f;i<X)r sofv tt has bcfsi planied m ijUjcs iTiipK<ii .mti .";Lhi?opiL\J 
i^^^iors U'l utc t.nik Jura^i*. LutouUii ueh this s^xviet h<.i^ ^uh';qurntl> bovinre 

fcoriie p&$tujx.s aikI roadsides \^eU i-oybeaUs ^x\3i/^ diid cottoa cxops Ihoicfoxt. a 
pc«terre4 embodiraeDt ot tbe pfcscsnt mveintKm is a method tor c^sRtroIKsf the g^-ovs-th of 

10 unde^d -vegeUition compnsmg i/rixhha d^cumhem ^.Staph) R,D, Webster comprtsjng 
contacting the vegetation or its envjfonment with ftesbiciU^ly effective amounts of Ihc 
coini)Oox5d oi Formula I (or M which is Ar4M(dim^yiaiS8ao)cs!tKDaylj-2-feotoplJ&ayll- 
3Hi>i-dm«1hy1ethyi>l-^yi~iH-'p5fra«ol6-5'cafbox&mi^ (eoraj>£jund ffk and at least o«e 
o*er hefbtcide selected fm& tits groap coasjvStmg of ^mm aad hexayiuone. b md method 

15 compoatid 6 tvpicalJy applied at an appbcunon between abfsur fiO xad 600 g.-'ha, 
prefer&bi) h<;tween aboal IwO ittd 450 g/Ha, and moic pjeteiab^y Isetweeu ahuu 240 tuut ^uO 
g/hiux du;ron is 5>pic«]h iipplitd htnueeri ahoui 2*iO and g/ha p^i^fjiab!) Vusceu abvUit 
500 ;md2000 g/ha aid moic puiciahH v e- ab<x,* .md ! no fi^<i, aful he\<)y!«i-T!C 
ts txpicaSlv applied beUveen a.joui I'lO a u ('JO a n\, piuVtabl^ bctx^-fCt ah<>i« 2i!'f a,ul 450 

20 more p-xfeiabjv betsv<. en .ibv^n* Zi^' inu n'H) j.' ia 'I %piL J usc ra.e i aiins bv wxn^'ht 

c cartpt'Uijd 6 dmfO« (compomid 0 diuron) are xn ^'hc rang? '\h01n 1,40 to 1 preivr^bly 
abuut I 17 to i'L aad iroi» preferably abt>m 1:6 to about Typical use rate iatios by 
wwghi for compouad 6 to heMRmpne are in ihe rauge of aboat hiO tt> 6, i, prefciahij about 
1,4 to 2:1, and moa^ preferably about 2:3 to 3;2, 

as CompotjtKte of FotaiaJa ix (ujcluding Fomieia I) caa also be used m mmbm&itm with 

hertikide safetwts such as bejaoxacur, BCS (l-btomi^4-KcWoromethyi)siilfonyiJbea?eneV 
cioqmntt>cei-mexvl, cYometnnU, iHcWomud, 2-(dichJofomethyI)-2-in«sthyl-l,3-<3ioJta1ane 
(MO 1**!)- k'rtonlou-^ole-ctbyl fcatlnnm, flurs^ole, fhnofemm, fiinlayok -saxadiien-ulbvi 
a.ek'npYi cThvl jfjctiiOvypheitonc (^4-in<;thoxv ^ me{h>Ipbeay!)t,- mc^h^ipfki.^ b 

H"' "itL.(lunuiiC!, *i«ohJh«^;t, .itihvdnae (I tS-RL-phihabo anhydifdet and oxabci .rT Jo jrcn..se 
Nafcfv te Jt'tain cion\ Snut.oJ.iU'v c*teci^\.; aotcsu'iJs ot the LcibKido -.vk'usrs i,ar btj 
tifpbad .tt \\\c s\raf itmc a^i iK v * v^'iued^ of ihu nvc-^no'^, or anpb.si as so-'d joafi.e In 
rhcrofo'^e ao 5i>p;.t{ ot die pievra imcnt on tt\\^<.i *c a hatbKiual niKtiCv ciinp^^ias, a 
i oiupuund oi Foitnuk Mnd m\ anUdotaUy etteotjv*. ..unount ol & hcibjcidc -bafesKr b^-^ai 

35 treatment i5S particidaiiy iiseM tor selective weed conttoJj because it physically restncts 
antidotmg to the crop pfetits. Tliei^jfore & particalariy ii&eftd embodiment of the present 
ir^vcntioi^ )s a method foi sejecovefy controllmg the growth of andesir^d vegetation m a crop 
compnsjug comacting die locus, of the crop with a herbicidally effective amount uf a 
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cmtmm^ of Fomittla I2; sherds see^d from whjch the cn^p j5x>w« is* tseated wixh an 
01^1 ah ft ifh' t'^f. cL\ c amomrt of s<ileuei S^jcd tteuiuicitt mth 1,8 tjaphtbjthc jtihvdnv.'e %\ o'-ks 
\xtr J tij u \,t etx o< cr<.>p^ sBch as tmi/e, svheat, haiie^ and sugarheufc O' runv I's 5.vhU 
1 .ihod V hcf m the compound ot Fomiula is a compound oi Fot-muLi \ AnuuoLdly 
ukcii<-'c arusimis ol safeuets can be eas% <fetemiaed by one sMBsd m the art ihrough 
simple expeomenfiUiOR. 

A. uMT»jx'Uiid oi bommU \/ cm ^ uif (.i i ^iinnxiufe wjd' other hethjctdej? 
and/or heibicide sa*eoti6 t,) bmdw ui nn Up.v ^' rahuiatiojii jn oixlcr tu aoW'vc opisxnal 
weed control specttuai - aaoii tit v^etd con(rd. sujj|«^s proMemdoti af i^sjstaat 

10 biutypes, benefit rsoro s>TH'io'y again<5i parttctdoti) tioublesome iveeds and/or t«duce mjory 
to cwps. Thei«fut© m a4>ect of present invention rektes to a herbjcjdal mfxiurc 
oompnsmg a herbicidally effecdve amount of ^ c&mpouiid ofFomiuia la, aa A-oxjde or an 
agilciiltony suitable salt thereof, snd an effecUve amount of at leasst oue adiMtional active 
ingredjem selected irom the gjioiJp consisting of m other herhidde md a hurhidde safener. 

i? TjpKJiU^^ hcibicjdii! lamore 's tij^plted in the fotm of & hed>tcidai compositjon 
coinpusing the h<;T-hcjdai nnxttue at^d at Ic^iat one ut vi i>tHract,.rt, a sohtt djioent or hqiud 
dilov Rchied to ihif. herbicidaJ ranune dnd heroaidd t,Oii.i)>p-"tJi.nj iS a ii''a*>od tOi 
i.outioiiuv: the "lO's-vjh of uadcsircd s^oe^'tn u >^ .^pUi i>^' .i nei icidiih L{i-jv,!.>\x. at^ount 
ol sa'd 5^^rbKu'ai tna.t're 01 heslnt to ' .onsnos t oi) !o dx' igt us oi tJh utKl>,"Sirf d v^gt'K^sjOR. 

20 Ot ootc Art sutd herbKiddl n«\tuu >K'm. d.v <,'n3posiUoa and .i^el'iod x^heu-m tin- 
compound cf Foxraub I? t<i a comjxHinri nt Fomiida I \}so of noie aie s-siid herbtcjdal 
sMstutsj, heabicidal con^sitiofi and method whsreiTi tiic coitJpoimd of Fptmisk M m 
sciLCted irom Fonnula la! wherein: J is J-i, K^* is Me, R"« is ^-Ba. is B, W is O, R'^ ts 
T, U. Y asid ^ a!« CK, and |s C{0)KMe2; ? J-L Rl^ is M«, R^a j.Bu, is H, W is 

I2S O R*^ is e. T. V and Z ate CU, aad R5 m C(p^HMs; J lis J~} , is Me. R^ is. r-Bu, 
IS H. W 5S O, IS H, T, U, Y and Z ar? CR and R^ C(0)NH-«-Pr; J is l-l, R'a is Me, 
IS. i-Bu, js H, W ts O, R* is H. T, tK Y nod Z atx- CM, and R^ is C{0)mx< or J is J-1, 
Ri« H M.\ R.'^ I Bu, R^* IS 11, W R'^ 5S H. U, "\ and 2 aie 111 i is V, ind 
C(0)hEt2 (ot the psrfdm.. thcrtot i e I js NiOs^ 

30 l^e tolkt\\!{)g It'^ts t,ii.mtin.>tu'L' the oontioi >.fficnc\ !■{ t'sc oompnu-d<; rtf t'os 

UfiMtod lioH^vT If) ihc'-c spt'K u^s, :An Lb^><^~kiOl t-ompoiind descnpttons Tne 

i>?ct>adaT>, « •jisrais'^ nnrsnLl, i incani. 1$;% r iMeans tycio, Mf mi-ansj mtihy!, 'rears ein>i, 
35 Pt aieans propyi. ?~Pr means ist^opyt Ba means bwtyU Fh meatMS phenyl, OMe meaiiis 
methoxj< OHt means etJiox>, SMe mesins m^yithjo, SEi means c^ylthio, CN means cy^o, 
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td, 2H), 1 9§ m i 46 «, 3H). 1 20 ({. 6K\ 0 9S id, 6H) 
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S ^ 02 (d. IH). 7 7,^ 5 J i H . (f , H), ' 4"^ (t 1 H) 6 45 tfe, JH). 05 Cs, IH). 456 % im, 

^^^5tff,^ 2H> 2 9^it ^Ht i Uit { "H) 

53 o N 0 (J iH " ul) ( 1 } r -vt^ IH), ^ "54 (s, tH), 6 28 (s. IH), 4 tS ''H;, 
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7 /!5 !H w " - \0 ill >, ^ (tJ, (H). J" 38 (I, IH), 0 5^ ^s., IH"^ 4 5"' (q, a[I>, -i 43 \* :H), 
3 1»7 {0, ZBu IAS 0. iH>, i 34 {s, «H) I 2^ f « ^U) 
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iH) L3B(s,9JH) 

^-^ <s-i! K>is iH K>i'!,&3uftid sm -"hn^!, m,hih ~»'^4«d fii ' io a >H) k t-^ i- xm 4 40 
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m< S/!)«(S FT" 7%iv Hn 7-K(ci, IH) / s IH) ''4''.vi M{./4r UMt ^2(1 s IH, 

i'l) :i6^s -11. iV'i Oi-n ! \, ^U) 
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1 50 {s, QH\ 1 35 f"!, 3B}, ! 3? fs, 3H) 
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200 8 8 00 1$, IH>, 7 S4 {A IH), 7.*^ im, 21L Ml ajcaiauc), 7 40 (t, HB, tbr s. HJ, M i\ 4.t)s> 

(t, JH), 4 53 a iH), 5 80 {m, 2Ki, 3 73 (s. m 1>45 

201 &<^'JO{.s Ur , VJ^tt im -(-.fUd mAj-i-^tic^ 7 4<>^ m NH. " ^6l♦ Ur. 0 4t.ibf s IH 

KH) * U{iv -h) •>->fs"'a) 4^ ^ H , 

w IHi '"4u 2H. CK<.vt 'S-L 2"' (« ^^^^ ! 1.<^ Ah 

203 6 0C> fs, i H\ 7 i>H (d lit', SO i ti. Ml), ? (d, ili), <' 3fc (t, IH^ 4*. (bi ^< H 5 NH), 4 

Km, 2H\ 2 n (SE, 3H>, i,45 ^H). 

204 8 (s, mx l U {a, ilD, 7 60 (s> IH. MB. 1 40 C«j, mn ? 40 {t, IHs. 4.20 tq, mu 3,50 <q, 

3H1. L4'5(s,mT20tttt,fem 

205 a ?5 20 (s, m, NH). ? 64 m IH) 7 ^2 ^4 IH), 7 32 IH), 7 02 (t!(3. Jti\ ^.50 {ni. Ill), 3 2S 

<.n 3H. ^l-'co 2Hi M: ( «)m ! :!2(ir.9B) 
20«> 6&U0,<: ^I'^ 4u J ! s i'i N?}f) ?M> fd.lH), 7 4Q(t,in>,6,5f^k s,iH, Nil), 4 «8 

(05. ill), - 20 (q ^m. ! 4*; (i, yii u 1 20 (t. 3M) 
iO/ S 8 00 li, IID, 7 «tt fe, m, m 7 80 <dO, IH), 7^2 IB) 7 42 (t, IH), ft 40 i% IW NH), 5 V> 

(at, iH^, 5 24 {m, 4 04 <fa, 2li) 3 iS (q. 2H) 1,42 <s, m 1 22 <t 3H^ 
2CJ9 I 00 J fL) 1 m t«J, iH) 7 Of. t,s, 1 H, Nil). > fi2 (ci, IU,}> 7 42 {t- lib. 6.t-0 U, IH, MI? 4 {i4 
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1 3 (m, 2i3>, H) (s. <^H\ I ^ (pi ^H) ^ > (n?, ^ID 
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2m, OS ^. 2ID, I 35 ts, 9H>, i 32 it, .:iH) 
M ^ it U^) i 4 mi t f <^ <>H^ 3 n (q, 2H), 4 A iq, ^H) t 6 (d IHK S 0 i*.. iH) 3 (d, ii«), 
S ors m NH^ ' St'- nij 
24^ yctn'-'J >H "'^ vbi H\^J> ■? < (IN Al tHi t> Sfs iH),46(m 2H),1f>3 to, 

m 4 iT \h, i "'^ <n, 4n) ! 4-* ;t, ^H), > "^t i- 
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24d e 8,75 (da, ilD, 7,S (br s. iH, m), US 1«>. 1.2 (m. IH), 645 (s, IH), 4^(J ^^a, am, ^ 6? 

iHj, 3 3tJ {J. 3iin, 1 42 {t, 3H), 1 26 vt,9H), 
245 § 8 35 (d, iH), (br b. HI, N». 7 S {t, 3H>, 7 43id, 1I5)< 6.54 (s. IH), 4.6 Iq, -J 62 (m- 

4H), 2 00 (HJ, 4H). i 4 {{, 3H), 1 29 (s, 

^fo .SJ-D. I 3'< (u Ml) 1 ::t) ?s <>H> 
24S * im, 7 o:> (5., iH), &<M (t. i H>, 6 4S (i, ifiH, 5 22 (m, IK), 4 57 iq. J 4{} {t, ZM}. 

5 g S3 (.t l}^). 7,65 (S, m, 6,9** <t, HI), $,48 {s, 4^6 (g, 3H). 4.30 (t, 2ia I SU ^jh 2H>, 
j4Ut JO } <-Ms 911} 

251 « 8 ^ tTti, iiiX ? 62 {s, JH^, 6.98 {t, iH), o,55 tfer s* IH), 6 4^ ^s, iH), 4,56 {q, ZU\ 3 03 (4 3H), 

252 S S 83 ^m. IH), 7 62 ts. IH), O^B (t. IH) 6 (hr s, IH). 6 49 Hit, 4 56 (q, m 3 52 

:in, i,41 {$, Ml), i,33 <.s, i.25 (t, 3H) 

253 8 8 23 (m, lUX ^,92 {%, IHi, 6*»7 {(, IH), ^ ^3 f«.. iU^. ■> >b tq :h5 - 55 «5 :H> 2 "2 (<i *'H^ 

J {t. 3HX I 33 1&,9H), 1,27 (t 3H^, . U (t, ^H) 
::54 5 S ?3 (m, iB), f! 02 (s, JH), 6 07 (hj, iJJ), 6 :>3 (s, iH>, 4.54 (q, ZUh > ^0 ' "'-^I^ WJuJ.? 
(iom.ejs> 3 09 dnd 3 93 {s, 31^, vmde imtps-fs^, 1.43 {U 51i>, i,3.< 9H\ i 25 a«<i 1 itJ (t, 3H, 

a i>.S2 K lit), 8.52 id, iH), 8.00 (m, iH), 7,72 {s, iH), 6,06 (s. IH), 4 62 <q, 2H), 3 JD (s, 3H), 
3.09 (s, 3HJ, i 43 it, m% 1,3? i^, QHk 
257 S 8 78 (5, iH), 8 42 (4, ! B). 8 10 m, m\ 1 8^2 (S, IH), 7.72 IE), 6 fe6 <s, ili^. ^ 62 2H), 
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""Sf' ^ *.0 ,s iH\ 55 78 Ill) S 50 (s,. tm 8 < ., Ul) «> ->6 ti>. IH). 6 ?{S ^s. ill 4 5^ (q 211) 

3 52 (q, i.48 (i, ?iD, 1.32 (s, 9m, i.26 (l, 3H)- 

?fiO 5 fiJO (s. tH), S 58 ts, IH). & 4D (s. iH), 7.60 {s, IH), 6 54 fs, IH), 6,0 {m, iH), S 80 (m, iH), 

4 S'? iq, 2H:^, 4 5i {tn, 211; 4-30 <n), 2H), t 4 {i, ). I U ^HV 

2tC 6 U* 555 i f rj, <} {K) t^, ill 1 40 ni>. f. 20 I li> o ^^o (s i li.) > 92 {(s, 211), 5,30 (m, 411}, 
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2m 5 5 IH, --^ U ^i, >U) 8 l"? ^ra ^Oia^ U I), b ->& ts, i HQ, 4 57 {q 3H)> 3 60 t<|, 2H), 
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266^ S 6,80 (d. ! a,), 8-08 iH), 8^2 id, IH,), 6<47 (s, m% 4 42 %2U\ 4.02 Iq, ^H), t"*t> {tn, 

^ ^0 ,^T^ irt) ^ >U (dtU ^H). 3 15 (m. tH), 2.^ (as, 1H>. 2 SO (<S4. i-34-i 20 (m 6H\ 

270 S 8,37 (t. IB), 7.W ih, m% 6 93 (L IH), 632 iHi, 4 55 2?^, 5 U 3B>. 97 jm. 

171 8 S 5D isnd (4 IB, amidt. ^onxerj*;, & !8 Jiid S i ? (• , U 1, jx«»d« xso a>ji^;\ 7 S8 and 7 "O \.m 
mi, 7 22 4i!cJ 7 10 (t. iM, amide »so»3eifc>, 458 <«, 1 45 <l, J "^4 m} 

2^1 ti1t&'2(i, ilh 7f'0fv nV) '^-i'^i-.', Ill) 7^t>U iH) 0^' ,3 ilD » "^0 t,s it^t 4"Snj II 
L43 a,3H't. LS2(s. :9m. 

^7-^^ S-'fsc il!\"2S{vnb 7?iu. IHh 7 02(d IKf, 7-?2id U!, t>4Sts, lib M->un iJ 

1 ^-t.! ^H) 1 ^ '!.<.! 6m, « C(s m) 

5 ^ a-t TO { H, ^^M^, !^ 3 iHk 7.4 (fti, UD, I A (d, m 4,6 (q, m, U (s, ^H^. ^ Of^ "^If;, 

275 UBim. !H) § 13 <fer iH, IH, mt), 7,7 IH), 7Jt (tn, IH^, 6,2 {br «>, Iffi, 4 6 (q, 2iJ\ 3,5 tq, 

2H), 13? (1. 3H), I 2« < > 9H), (t, m 
176 « §,2*) idd, § J (^i J H NS-f) 7 > (br m\ "^.H (jn, IH), 4.55 (q, 3Hj, 3,1 ^a, 3.03 

277 5 ^ i ir^ S ,n m\im im, f> S2 i% m- * iq. 3.42 2H) i 37 {t, 3H\ 

2n S 8 46 idd, J H\ ^ 32 fs, Uf), ?,62 (t, IH). 6,1)0 (s, IH), 4 59 2H), 4,28 {ii, 2„^0 (t Jfft, 

i^2(tmi,:s4wm 

279 S ^> 40 (s, iH), 8,36 Km. m, 7.42 (t iil), «?'4« (s. Hi), 4 5ft <q, m 3 28 (q, 2H), 3 H {s, 3H), 

4 46 (ttJ, my, 4 28 (na, 2H), 1 46 (t, IH), I 30 (s. m 
2^2 § H '>6 {d, S ^2 (dd, im, $22 it IB). S.0O (d, ilJ), 6.62 (s. ilB, 4 SO (q, 2H), 4 28 (d, 2H), 

2 30 (t, m\ i 42 (t, ^m, 1 54 (s, 

8 S ^ { td, ] S.42 it, ni), 8 38 i% im. 8 2? (dd, 1 6 63 IB). 4 59 {q, 2H). 00 {m, 2H>, 

284 ^<iJ't( lU' '^4«u^ iH, ^ r t J \ (Jci i}r 8 00 (1*, 6 74 (a. JH). 4.-5S (m. 2H>. 

2S> ^ ^ f n . J ^dd. nih 7 oil IH), ? 3i 1H\ 7 5^2 (tn lH\ 6 '.J (s IH), S S2 {tti< iH), 
2y (io 4 lo (q, 2f {> 4 20 Uts, 2H) 3 m 3Hi, I 43 iL 3m, 1 24 {s m) 
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~2S6 S S 40 ts, IH) 7 2m, i (m 2H). 6 S3 {s, m, 5 80 ini. 4,56 (<{, ZHX i 40 {m, 2H>, 
4,30{m.2«). 1 42 a. M), \ ?4 ^ m 
2S? S96Q{s, mj, 8.bS(^ tH), g<40is. IH). 63*? (s, 3K>,4^S hn m it) <s ^H. TOS ^}^^ 

5 ^' ^ I's 1H\ lb i'- iin, 40 IH'. ^ >1 W m O i>4 C, 1H). 4 (m, iil) 4 2c. (i,, 

in I j4( 4J>, i3:ii.,9li) 
8 9 6S \b ! H), •! 80 (& IHX h 2.Q (i. IH) 7 72 {s. IH). ts 56 (s. IM}, 5 S8 (m, m 4 5b {q, 

4 4s 4H)> i,?4 (t, 311), IS, m 

39} 6 9 82 Is, m)> 9110 (&, ill), 8 40 {s, l«>, TS2iL II!) (s- IM), 4.3« (m. 2H), 4 Gts (m, m 
! ^4 'I, ! 9H>, IJt) (t 3H) 

294 .U i J > H) ' vbr s. tH). 7 t (». 2H), 65 {s. iUu 4^ {q, 6 (s, m, ? 2 is. 3m, lA ll, 

Sm, LS fe 9.H1. 

295 5 4.J 4s Ui^ N o K, iEu 5> 02 <rf, ItO, ?.SG ^ad, iH). ? 40 it, 1H>, is 5o ! H), 4 -54 2HX 

4 4<) t'j,, 2il\ I 45 (s. ^H), It 42 (ai, 6H), i 00 (tn, 2ID.0.S0 (8^. 2H) 

296 $ 9 OU (dd, iH>, 7 SO<ni. IB), 7.76 (s, 1 ? JO (t IH). &42 is. Hlf, .i.i4 (q, 2ii), 4,40 {m. 2H). 

1 45 (i>, m i 42 ^m, <;H), LOO Cm, 2H), 0 {>0 ^tn, 2M) 
<5 1 40 <5. IH), 8 30 iiU 1H>, 6 «S0 l,U, iH5. t> CvJ (do IllX ^ 42 t.v 2Hs i iq -"H. ^ n? . x m-, 
^ 5iO t,, ^m, 1 42 (t SB) 1,24 (s, 
2% § 7 bO (s, 7 60 (d, !H> 7 00 id, IH), o hO tdd, ?n ^ 1J ^li) x -^(^ ^ ' H 

1.42i;t.3Hl 1.34 (s,9H). 

■>'>9 3 ^ 40 ici<-, IH), 7 «0 lliH 10 (tn, 2Ilj, i> 42 1**, HI). 4 54 (q 2H1 3 10 >H . 3 C^. (i „->H) 

), *N 3]tQ, l^^ {t% oH), 1,00 im, 3H) 0.§4 {f?s, 211), 
5 S id, § 05) is, IB), ? 90 (s, iH), 7 2H), 6 42 (s, I H), 4.54 ^q, 2H), 3 40 iq, 2f{} 

i 4> (s, $m, I U it, m% 1.20 (I 3H). 1 00 (aj, 2H:>, 0 S4 f tn, 2H> 
301 8 S 60 i^ii, tH^ 7m{b,\ m f 20 (Ht, 2M), t)4.tii> I K>, 5 6"^ 2H5, 45i 2H), 4 30 (m, 

fH) Mm, mo i4:im iH) 1 ?T{> Oshl'.M 'H. 

0?O2 5^ .H. "^^'< hl^ {> It > < . ) -. ,n c U-i ■-0<q,2H), 

■i^ 'J) 2 <Oi.m im, 14^{^ -^^Hi l*2tftt 6H} a^Hto, ■>U) 0 f » 211) 
303 5 ^ 30 < ^ i ( { . 7 ?0 0, IH>, 7.60 (j^ 2H>> 7>40 (t, IH). 7 2(5 {d, iH). 6 42 {vV Hi), 4 54 ^K>, 

> ,u IS ^11; 3 ^s, m, 1 45 (s, 3H}, i 42 {m, feH), 1 00 m< -^H), 0 84 {m, 2Hi 
3U4 dT-SOfa, iH), ?S2t% a5\?t>.,idd. !B),740<!- UJ). > ^O^d, tH^.6it2ts,, IH), 5 ^0 ini, 2H), 

4 54 211) 4 40 m, 4H^ 1 is, iH) 1 <m, «H) 1 00 ^m, 2H), 0 «4 (m 2H> 
^(> ,< 5> (\s }4\ S 'k.'O iHX SJ ad, lU) " 4n (tti zm 1 4^ (N UI> (J <bt s Ui^ I H?. (q 

>H)^-.?u5 i4n^ I4?(m,6m, iO(»<m :iU> 0H4r 
,a, o >} 2 an e id im 7 On, -ro, =t 6H tt inj, i if and OH m Zth '> 22 ^ctd, iH> 

^ IS i,'<5, m\ 3 dfsJ 2 iV s amide jyitne^* 2 «4 (dq, ill), 2 JJi (d d, IF?), 1 23 (t, 

3H-) I !7 m) 
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^08 S 9 32 (s, m\ S 4? (d. t 7 U (d, 2H), 3 6S <l, IH) ?,5 ^br^ :im 3 J «br s. 3H^, 3 3 m, IB), 
m a 9.32 (s, IH), 8^5 <^ IHK 7 2S (nu 1H>, 743 {M, iHi 3.«8 tt, 1H>, ^ 62 (tv 2H>, 3 48 (br 

1.17 (s.mx 

M(i iR g'lM.i ni>"28u- (m > indd bi^ 'It vVt^ lUf U^itn 

2H), 4 ^9 ibr s. 2iiK 3 {t. ill}. 3AI vd<J, IH)- ^ 17 (dq, !h), 9^ Ui>i i H> v i fdd iH), 

^11 a 7 7 (sj, iH). 7<<J (JR. tB> 7 33-7 i6 (m, 3W>, ^ 2 (s, 3K), 1 3 (.s <»H) 

^12 SS70(saH,NH>,S42<tB.JIft,7S2^J.afn,6o4f<, Ui).4 <s, 3ii),4 01 (s I^IK 

^ 4 ^^^^^^ >h KJ ^| n u? ^C^J !0 6t.H3K iH^4t>-'<; - «tJ (q 

5. S 39 id iH> *-.0o. UU '«^f(L ' S4 (t 1H^''S0^^ xU), f-H J?) 4G3iN 
3H), 2 (m. IH5 1 31 (s,m ins. 2H\ 0 tjS (m, 2il) 
iI6 ij S 42 (m, aXB, 7.«»? (m, HI m\ ^ 30 {s, iH>, 60 (s, UU, 4 12 2H}, 4 00 ^s, 2^2 (SJ~ 

S is 42 (Ti, ni\ 7 iH, NH), 7 SO (s, Ui), 4 l:i {m.2H>, 4>00 (j., 3H}, 2.2;S ^m, 

im, 1.31 (s,9H). 

m Si^'Ui,!. 3H Nil f.ci I -ii^-ritiO ^<Uw iJH ad ii-n,655 ^s,, ltl),SS2()»> tir> i>34 

( r., ni), ^ 20 (U, iH) 4 02 (&, "-m, - ^iU 
3 19 5 S ?4 v% tH}, 7 74 ^d. IH^, 7,^ is, iHJ. 7 34 (t, IH), 7.1» ts„ Ifi), 4 tO (sa, 2H)» 3 X2 {q> TBk 

„ 2U {m iH), i a m 1^ a 3S) 
326 8 § 4S my, 1 72 id4. IH), ^ ts, IH), 7 32 (t, IH>, ? 08 (d, IB) 3 05 (i, 3H), 2 «9 (s. ^H) 

o^su 0.3 t>^> "'7?('T m> JOui,lHs -^b^ait 3H ) =^?"*im 4Hi ^ 10 'ti l^'^ '0^ 
■my 1.35 1.32 (t, 3H). 

2U) '30v^ :il 42isr «H> ' ^ '> < 
a " or s IH, g 43 (,dJ, IH), ' i iro, iU), i o8 u t^^ 3 {>S ^br 5>, 311), 3 3S (br <. 3m 1 3Q 
fdd, IH), 3 IS vd f>J q HI) 2<J5v^oiq (Hi iSOidd !H), i^-nOm t.H^ . ^i^ 

>> b^H, '"'i "itbrs IH) 7V^^m 2H) <>>'Oun,Uh *" iHi 4 ti q 'M I ^ 

ft, .0(brs Hi),7otUot V fHi 7 44(.d IH> ~ » ti *Hi ^iiZci ill) « i Jh, 4^6t.<-i 
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33^ 5 S,4 i iJK, m>, ? 85 (br s, iH), 7.1$ iM, tWi, $9Hm.m\ 7.47 <s, lift. 4^6 i 45 tt. 

2^1) 4.33 {(SJ, 2H), 3,64 (da 1B>, 3^3 (dd, IH). 3 24 {{. tH) 2. 41 (fti, 2H) i 35 (s. «>H) 1 17 

^41 5 9 5g lb? s, 8.45 idd, IH), T2t> (m, IH^. 743 1<M, IH), 3,63 (sa, 3l{), 3 43 (ttw ^H), 3 2^ {t. 

til J 2 4Um, m 1^ {m, 211), i 23 (s, m, US (t 3H) 
342 & 9 38 (br s, iH), S (d, IH). 7-13 tns, 2KX ?<62 idd, iH^; 3 3S {br m\ i 53 (dd. iUv 3 J5 

ibx s. im, 3^3 (t. ItD, ^ ^ ^ ibr s, 2 41 {m, 2H>, i 33 (s. 1 16 (t, IA4 it. 

my 

j43 S'J^' bt !m ^ ^fad H'. - n n ^<-.:»3i -m .^-^ ioJd. m)x3Ji3(tlS>,5.09 

i^i . 3H; ^ ibt ' 3tn 2 4i an,2H) { 23 {& «*H} 1 lo(t.3K> 
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TIjxee |3lastic pots (ca. i6-cm diameter) per mte *«re paitjaily Med \nih i,tenU?ed 
toa sill Iriam soil couipmmg a 35:50; 13 tatio of san4 silt aad clay and > t>% oigamc 
niatttfj Separate pJaslinis for e«ch of the tJiree pots were 3S Mlows«. Seeds Item the US. of 
iucksalaU {Enermithem Umosa (Swl WilUX smallQtJwer amba'Ha se% (C^puus 
Jnfomii^ und purple iechtem Ohmnofmiti ri^K-cmea KoUbX \%ct& pianted mlo ane K--om 
pot foj each rate SeeJ.^ troa\ lir li S oi \icc fiats«dge (fAf^^w ma LI he^^rded 
^prjpgietop il<.'rh\fiii>ii frith 'ilur^ (^f .jm > Um). one £>uir?d of ^) <t W wdter a-'crt£'d ttue 
M-.dhns,^ ((^n-f v!/iu; L MapoHKa M2i)2'), and one sWuu oi d (rin^pi lated nee 
HvJIm s ^ n ^(}f- r 5 t % !,inDa!t« MCO:? ^ were p' ^n'ed nno our v.m no( tot eaiii 

(AxU.) Pat&ch) and juQgletice iEchUiocMoa c^lonti (L.) Lmk) vveie rUtmed 5ou) ono lb an 
pot foi cAch rate. PianUags were sequential so thai crop weed siie^ie^ wf^ts^ s. the 2 f » lu 
3 S-ieaf stage at {tme uf tte^tiiient 

Potted plants giw« a greenhouse wjth day/nigfet t«mpciaiure settsagi of 
:<*,5/36J arid suppieiji^tal feaianced lightmg was pmvtded to maii)iai» a 16-hour 
photopenod. 1'est pofs wese maintamed m the gmsnhoase mmi rest couipletion. 

At tsme of ttvAiTDent t^^t pots we flooded to ^ cni abovt tnt ^on -urlacc UvJied 
appbcaucm of les,t conyxMiBds Uuv, J ^ > . ,\ 'i s . ter m^-J t},en mainaiucl at i\i n ^^ ar > 
depfh for the dtik-iiioij oi Jhi. t^^^t F/iA.s o* u-UTnonts cj ni.c <iu! \\t;!0 
("v^ludied in compaii->Oi-i u-ntitjaicd contnn- atV; VUu u^p-'iisv. U(tiiu-"s ^a- 

i4iorted a ti lo iOO Ncalc, v.'he5-e U is jitj ^ftect aitd 100 ii, compkte ^omwl a daish 
iss^sse Jise«»g test i^salt 
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•v! V! -^-^vtU ''0 Kace.. Wfttei t^c-c-aid 

^v. c, -^'> -^v. I'-ei _u :Sprariglat.oy, f-a^au-^^-t -J 

St'f dt plan ijk.v 't; ted tfom Nphmafe beggviitsclrs ( ih.'infs h>pm,iatii I "i. b;^ is-y 
g . ^ , f > < I'lOa dUi w,ihi.ftA {SlAph) R. X>. Webster, previous^ly named BniUuui la aV, 



n ill '^nm-amt^ 



m 

St^D, lage crabgms (fhptarm smguinaUs (L > Scop g^en toxtiui {Setmh M>tdis (L ) 
}\ i\ > kiiOiiia iAr< li'ii >,t,opima (L) Schrad) puicd fliosmtja^lou ^Iptth >• a uu-u,u ^-i l ^ 

viuubui fr<:>{t?V{«w<.'?i7<.ift/* L) V. ^' iOf. iN'^i ^ e ^o,^< hi-, > I n7<.'Ot'^ \ ^ ' 

{kida ^f'ftcKj L } ftai an negi."-* {Loinn muUil^loumi i am ), coj-pmoo piu^iint \F rt! k!"i 
oleracm l.u brod^ilt u 'wgiv^igiass {BracMurm p^t^typhyUa ^ns©b) >Jai.b), wwisort 

iO ^utidsei {Si.re<,io ^Higtmi Lh comsm cfil<;k>veed iStellaria msdm (L) Vjll'C^r^ 
topical spidemDit (Conmtdim benghaietim l.X mm^ hlxmgm^ (Foa anmu I^), dovk<ny 
broiue^s (Bmmiis tectomm hX itchgifass iJRotfboeUm vochmctwi^nsu (L> Li\ 
quackgtm {Bpfigia repem (L.) Nevski}, Canada hotsesfceed {Erigerm Cmutdium U\ 
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20 F5an^ rwiged in hojght from 2 IS cm '1 lu 4 )v > m c c ) Jo» puqenicrg.nvc trciitmcms 
Is-atcd plants and cotttroji. were mamt<iineO m a gjeenhoi^e ten 12 to 14 dajs ai*et v\h«oh 
tsme all speciess were compafed to contiois and vtvsyafjy evuloated. Plant rtsspons.© tatjngj«, 
suJT'man^Fi.d m Table E, are based on a scale of 0 i» 100 where 0 i§ so effect ajjd |Q{): is 
complete coatFOJ- A dash t-^^ response meaas m> te-sit I'esuitv 
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7hu lest evaluated the Si^emng of comptM^ds of the mveatjort m whest (rrtr/tw)? 
5 asstmim L.> cv. •Rechal' hy seed treatoeat 'with a^phtMUc ajih>dn<3e Somo of the whilst 
seed W8<! treated with naphthaiic anhydride as a 1% by weight seed dressing The wheat 
seed were pLmifd m pots contammg pastetirixed Ssssssfeas sandy 'oa^n ■^oi\ for 
p05,i<;3nt.jL'CTice h -tnig fhc plants weie pown S days to the 2-le3f stage <n ipnt- ot ta^ifmcnt 
yvci^n net" Cittnonts v esc applu d ll'e ■^miK* d.'iy that the seed"- s\ er^' pt jntoc' 1 1 L^aUm'P.N 

lu wei*' <^ppt!.J ii^ pmi'ig the te^f von^po.xis Tonnulafcc* m ^ nor phvUXoM^, soj'^.^ni 
i>r\Am- 'H5n^ ^ iht tm ru./ k ui ' "^{'.a^ \t^uTue oi 2isCi 1 'hi J he ffK=-oint'igcni o 
rtv't ■■ -\n- wcti. tnph ttL'-i^jc liOf lid 'k ''^,•.•ls ^Ovi icnth isvtiu^yd Tite p.Vs v,(;3!? 
pLict^a 0^1 3 ^^nnvta t.b<,>anb)fi bench usmg a conipk'le i<tti>l(t)(Ui.ed hhcL dcwirn fo- Ihe 
pi««wfget\ce test except for the first rephcate, which wti& ujifasdomissed. The plants were 

i$ pown m tb gtowtii chamhar aad wat^ij^d as tieeded 'v/iib & dilute nutrietst sylutioti 
coQtauuMg 200 ppm of N, llJumination %vai provided by Huorescem lamps pving 20«>"300 
j-iK/m-^/S of photusyntiietically acuve radiation over a I4~hour photupeaod- The feTOjMtrature 
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was maintasued At 2^ ± Z dimng the day M4i7 ±2 X" at mght The effects of the 
trearmenfs were rated 25 days alter preemergence tixjattiieBt and 14 days after posteflicrgeuce 
tieatnieTiS. The pJitni vcv>5^oi>:xe visioaily rated is coi-spansojj to UiUreated coatrol^ usiiig a 
vj!e ol" 0 io [00 w'lih i) joprCNcntinr no erYect and 100 {epie^eoti«g completff plam death. 
ihc iOMiUe tor the cuTnpoutu;? it i U'-J preorvrgtnce are 1isi«d ia Table Hi, md the results for 
the CLsmpounUs lestod posteuH rgcnoe aiv hMeii m TahJc HZ. 



Tabio Hi - RtiSuUs fsvm usmg luiphUuilic anhydnde lo s:afeft 
compoimds of the mvention upphed presmergence to wheat 
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Table H2 - Resjiiks feni osing naphUialic aohyunds; to safen 
corupounds of the ^nveriiion applied postemeigence to wheat 
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This frst CAaluated the safcjimg t^f Compound 6 on barley {liordeum vulgtnv L ) cv 
'Biiot^e* and ^vneal \TnriaiJH aestivum L.) cv. 'Rtrcttvii" b> Hai:non><'S> t\Ui\ Jlcshictdc 
which c-'^mpn'ses SO vs"*"; i;h!U'nh~i''tt!n^n--~>v'h\' <xnd J!'^ xvtso tribenaton-niett^U. Hsiiev md 
5 v^hciit sect-b wen, pK <>tcJ r ^jo^^ ^r. ^^'^ ,i ^■>„- foun?ed Mnui oi fvLiiap,,xiko soU ana ^and. 
For posteinetjxnt e te.^tuig kse ^\<4,r;:^ s\c^. j;u'.^ si 'A) -Jaj^ so thv' barlo> ^cedhng^ ?t iht.- 
2 Icit stacc an<\ the sx-heca setruhnsj^s v\crc < t. Lne Aixic umK. UvVtmont 

Preenx-igcns-c uvatmcnfe were uppUed ihe day anci the f^teiK vvea* plantfO 1 vcatrf5t,?n«> 
wer& j^piied by sisrayiiig Compound 6 ssEsd/or Itoioay® Hxpress m s non-f^ytotoxic 

10 sohw xnp«tuK5, asiag flat fan wxxile and a sjw-ay volume of 280 L/lia, The tr&ats;«&ats were 
triply mpticated mX ibss resultsi subsequentJy averaged. Hie po^ were placed on a 
^esthouse bujich using & complete m^doti^zed biocfc disstgn except for ihe Rrst replicate, 
which w£K5 imraiidomixed The plants wej» gajws i» the gfeeuhoiise mi wateted as seeded 
with a dilute ntiment soJiition containing 30D ppm of N, Bluminatios wais tkytight 

H papptemfnred by anUicial sources to m<Mmaro a pbotopcnod of 14 hoars. Ihe tcrapcfature 
^^.at. .nauu.artcd at 2i ± ? ''C dimxtg the day and 17 ± Z 'C at ni^ht The i.{Teots ot the 
ircaitnenis rated 25 aa>s alter otvemei-geiKe tteaU^ient aii>! 15 dav-j atto<- pnsvniei'gence 
tifatiTienf, 1 he plant resiK-inpt; v^a^ vt^ually rated in compau'^osj to iiiurcafed c imoU u-ssng a 
scale 0f 0 to wnh O jcpxc5£>^!in<: no c;jcot , rd HH) irpjvscijhnj^ votnpiere piant death, 

20 Coiby'i F^^viation v,as unCv,' iO c<,^" .a'c liv c\p?r«\^ addii've hcrl'Kula! efftx* ol the 

miiXiurefi of Coiiipuund 6 wjth liaj«iOB>4'> E\tta (i e a 2 1 xntxiufe by sveight ui 
tbif.^nsuifunjn-methyl <md tribenurm-methyl), Colby's Equation (Colby, S, E. "Calculating 
Symgjstic imd ABtagonistic Responses of Horbiclde GornbinationS'/* Weeds, pp 20- 
22 (1967)) calculates the expected additive effect of herbicidsi isixtufss, mid for Iwo active 

23 mgredients is of the fcsrm; 

whejsht ?34.^ i$ die pert^atage effect of tbe mixfeirts expecled frc«u addjtt ve 
contobutioo of the ttjdividtisJ eoxupoBmfe, 

P^^ IS the obsseived percentage effect of the J&m active ingtedietit at die same us« 
iU irate as m. the -itaxtiife, and 

!^ th<. ( \'od 5>C3 centsge eitect of die second actsve ta^edsent at the same m& 
mm- as sii die Biixture, 
The iv^ujts and uddu s'ifccis expected from Colby's Equatiofl for the preemei-gcncc 
ft'i:<i hstcd in labJe lU artd the results and additixe efiVcis expected from Colby^s 
35 Bquatioa for iihe postems-rgence test ^e hsted m Table O. 
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Table U - Results from lasing Hsnnony® Extra Hefbicide to safen 
Compound 6 applied preemergcnce to barley ami wheat 
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* Effects sxpBcted trom Coiby's tquiSKii). 



Table 12 - Results from usaug Han»o«y® B^tt^ H^bidtfo to safen 
Compouijcl 6 applied postemergeticeto barley and ^'beaJ 
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Sfids of issi plants consisthig of baniyftrdgruss (ECHCG; Ednnorhtoa crus-iyalh {h.) 
Bt;a!i\.>, bi;\-kgicns {AL.OMY. .AhpeKurui^ nnn.^nrouh Huds.K Sunn.nn grass {HRAUC; 
VrochliKi J.-'i,nmhni-> (.StapW R, r> Weiv^;?! p-.n.uusi) !k3/3tcd Bnicki'JH'j Jeauuhi-ns 
Supf), '-ockiebuT (X.-\hST, Xj}nh>h,r < J > Cvrii i/l-AiSnX ."ie-a mny}, L, cv, 

fSEFF-A. S^iiirui fuberi HmmX 1amb.squarters {CHEAL, Chuwpoifmn alh,m ]...). 
mornmgglory u^'^^t-^^- fpmwai cocdnui pjgv^eed (,A.M4RB, Amunmihi'^ r ni\ir\i><. 



m 

LX vdveticaf <ABUTa AhMon theophrmt M^k,) wheal (TRZAS, THHcum <KMmm L. 
c\'. ^RtciJai' j and wjjd oat {AVEFA, Ayenafatua L.) were planted m Redi-Ea.«h<^ yjkwting 
•ntdram tScorK <.ompan>, 141U Scol&kvvd Road. Mcirysvilk. Ohio 4?04]l o.jit)prsfm,ia: 
spajihinin psrat inos? and S(,x'ds of smali-sei. ded sp«;cies ■v^cre pijiJU'^i .^itout 

5 } cm do«p. lii-ge' seetis xstie iiuiiUeii .t'xM:f 5 on{ de^^p Vlanu wetc Eiown mi a giet;r{x>tj&e 
U5,ir,j^ ^juppji^-tnoiua! !(i;,hun}:T to maiiitaui u photoponod oi abotu 14 hoaf*-, davtwie and 
Ti^^ibthmir tempcUUi5«■s^^ereabou^^?-'^0"''CaRd 22-2^- "C . iv>'->.->si.u\eh Bvilj.K-d fcruhzt-i 
was applied fhrough Ifae watering isystem. Tm pianii wou' gtovvn 7 k> i i daj^ so liul dt 
tioje of lseati»eHt the plants ranged in height ftom 2 to iS cm <i- to 4-leaf sia^), 

10 Tfeam>ents consisted of CoaHpoands 2 and 6 (tecbaicai laatejiaJ), attmne {90l'>F), teji>acil 
(Sinbar® 80DF). bexaainone (Velpai:€> 75WO), diuron (Kamiex® SOW?) md paiaquai 
(Oraim>xoTie® Exti-a,. 37%) aimie in comtsiaatiou^ sospeaded or dJasolved m an aqueous 
solvent eotrsprising a noniofiic surfectaat and appH^^ a ioliage spiay using a volume of 
341 Uhz. Each treatmeM wss xtiflv implicated l?be appIicatio» solvent observed to 

15 have no effecS compared to unireated check plants. Treated i^hms S«d controls were 
maintajned in ttie grtjcfihouse and watered as needed with <;aie to not wel the foJiage for the 
first 24 hoyr^ at>er tt^riimi^ttt The t.'ftavS or ax- pi?i3b 15 days after tj^-atwnt were visually 
oompaK'd to uuriCAtcd conrioK H)..nt !v-r)(>,-!-.c -.umfs., Js^tcd ?n Dbk I a» ajcaas of the 
three repltcatei, ase ba^t<d on a sc^le ol 0 to UH) where {) sn no effect and HW ts complete 

20 control , Also l.tsred m TkhU J iisRs ihe expected effects fm the imxt»res c^kufeted «$ijig 
Colby's Eqiumon, 



Tabiv. J- ObNcnea and l-\pt'cicd R^vjsis fiom Cofupuands 2 dud 6 Aionc artd in 
Combiswtiofi wUh Au^i^lne f^auon, H£'\87jnoT,i;, '1 tdxicd arJ Pu:>5qii«t 
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* Applic&tion utcs, m ^ms '-jf aai-ve iftgfBdseai psr hsscsare Ig a,j./lu). "Obsd " is otevsii rifect. "Esp," 
ts fexjjeetad eifeet caJcuiated from Golby 's UcjHatsos; 

As can be ss&n (mm the isstilts listed in Tabk h many of the effects observed were 
close to addUive, bai mme eombmations showed considerably greater than additive (i.e. 

5 syner^stic) effe«Ss ot less to additive (ie. safefting) on ceitaia plant species. FstttictUariy 
notewonhy greater ih-m dddm\'c effects were observed for mixtures of Coiapnund ^ with 
^atoa and parbcu^aiH' terb^ici! on ciabgjasi>, tasxim-es ot GMnpoitKi ^ svifn dunvn, 
hexa7HHM?e and tcff'^wCjI on Surinam gwss, mistitivs of Curoiwumu 0 v^tth am^zmc m 
p: ^^veci,! ani i n-u,<f iitc^ oi CompoujKi 0 w ah icxhucil m h.5my<3rdgr<iss Some of the mixtufes 

10 ah'o s^wwtfd a less d)<m add^ti s e effect uu wheat and pjinjcularl^^ com 
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What IS claimed is: 

i, A compound selected ft-oTAFoauula I, an A'-uxKlt- oj asi agnciJltuniliy suitable 
salt iheceol 



:5 



N — N 

'V" 



n ri in ^ 



ii« m ^ 

i~2 J-3 M 




1.S m i-'?: 3-a 

Ri« i¥ a Ct-C4 alkyl, C^-C^ fluomslkyl C--C4 alkenyl, €2-04 fluoiwdkeiiyl, 

C2-C4 aikyayJ or €2-04 fluum^lkynyl; 
Ri^ is IjiUogen, €j~C4 alkyi, Ci-C4 ffiioroalkyi^ alkenyS, Cr^4^ RuGsromanyl 

C'-r-C^ 33kynyl orC^"-C4 J-luoroalk-ynyl; 

Oy-€§ eydoalkyl CpCg alkykydoalkyl, C'^i-<.^t> haiocycioalkyi, C^-C^, 
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cydoalkyiaikyl, C^-C^, alkyicycloalliylalkyl -CR-«{0R2JX0R-->(jr 

5 C ,~r', ^) cIoEilk) \ . C4 r,' iaky!s.>oi(\$ikvl Oj-C^, halocydoaJkyi. C4*-C§ 

R^i^n Fi-rC. ^ > - 

^fR36»)(R"**»V(Yi vaf=CIKY2\ wteiT! the left end of the radical is 
10 connected, as R?b a5ia the nglit md of the ladkal is cosoected as K^; 

R** IS H, Cj-C^ aikyis C:j-C6 slisyjcariaojiyl C^-Cf, aUsoxj-cacbottyi. CVC^ 
alkoxyalkyJ orC;j-Ce aikytthioaikyl; 

S(0>2NRi%*^ 0StO)j.R-? ot 0P<0)R^^R28^; 
i5 R^i^ll P Ci-C? '^k>1 r5:-C2tlaoroaikylCj-C;*a!lco\v C, Hiioroalkoxs, 

C i~C2 aikyithio or C{--& SuorcmlJcyithiq^of^ 
R5 atia R<'' are taken together as a radical selected from-C{>VJ)N(Ri^HCH>Vrfiid 
C(\OR^*}CH wherein ih& nght md of tbe radical iS connected to the 

ring at T; 

m 3S H F, C}-C ^ jilkv', Ci ilu < o.u^ \ Cj nlko&yXrOz fluoroalkoxy, 

CpC2 alkyithioot Ct-<:> fluoKVv'.\shhn», 
R^ and R** axe sfidepeadeatly sekotcd fiom \L \\ C-C^ :Jkyl, C-> fiuoroalkyl, 

a^^o^y. C i-€t: tiuoroalkoxy, C i Alkyithjo and C i -Cj fluoi-oalkyl&io; 
RJ«? Is a Cj~C4 v^kyl C,-C4 haioalkj'i, a&enyl, C2-^4 alka\ymediyl or 
2S C3;--€4 aikylthioaa^^ylv 

R^ ' IS H, Ci-€g alkyf, Ci~C5 haJoalkyl C2-C5 alkenyl, C^-^Cj haloalkenyj, 
Cj-C^ alkynyk Cs-Cj cycloalkyi, cycJoaikj^alkyl, aikoxy, 
C-^-«~:5 alkoxv^lkyl orC2--C5 «^kykhjoa1k><i: or 

ai\>lihjo?L.>l C— C>, <\ Fiakwikeijyk -C5 aikyny*, C:, -C5 
cvcioalkyl or C4~C'? cvclo&lkylaiKvi; 
K^S^ f ^ .ukf-. Cs.-C', !ialoa3kyl or cycKjpwpyl; 
35 Ri-* it. H, C t C , . ikyk C^~C4 haloaikyk CVC4 aikeayl, Cj-^g aikyIcaif)ony| or 

C^-C^jj aikmyearteyii 
RJ^ 3s Cj-O a3k\k C\ -C j haloalkyi or cyclopropyL 



C.~C' i alkeny) C^-C^ haloalkenyl iilkynyl C 3-05 cydoa^kj ! or 

cydopropvln)sr.hyl; 
R= ' Ls CpCj a!.kyi. Ci-C4 haloaikyl aikenyl, Cr€4 haioalkcnvL 
5 f ''H a!t,^Tj\l C:(~C4 cydoAlk) I -J- oyclonrtvpUTiK ^^^ L 

a.lko\>uvth^i ^\ C>-(.\ alkyltniomethyl. 
eitoH R mdopemicnily f k Cj-Cs aJk}'^ Cj-^ 5 haJ<MikyJ, C^-C^ aikons k { '^-i ^ 

bdmikenyl. C^-^Cs aiKynyl C3-C5 cycloalkyl C4-C5 eycloaBvylalls^l Cj-Cj 
10 alfcoxy, C2-C5 aJkoxyalkyI or C2-C5 aikylthsojilkyi; 

R20 Cj[--C4 alkyU cyclopsopyi, cyclc^tjpyliiietiiyl or methylcydt^itfpyl; 
R21 is C|^3alkyii 

It^l arid aspe taken together as *CHjC%* ot -CHaCHaa^r » optionaily 

IS mhstixixted mih 1-2 meihy!; 

H i== Cj-^'"'^ alkU or Cj-l ^ tuaoalkvl 

R-"^ it, C i - C ^ dlivi 01 C 5 t iiaW.ak> ; 

K^^'i and R^'<^ .ir- fidqjcmJenU) lUn L C> alkvl; 

^fjd R23b uidepoHdemly C^-C^ akkyl or Cp aikoxy, 
WkOorS; 
iWiilsOorS; 

and m: ladepeadently CH3, 0, S, Mi or HCBy, 
25 :m:k0,lo*2; 
« is 1 or 2^ 

s ss 0 or 1: t is I or 2i mxd u js D or 1; provided thai the sum of s, t md u is 2 or 3; md 
vi^Ofij i;w!s!)ui I puiVidMtb..it thesuwofv j'ldv, i'jOo' h 
provjded fhas. 

30 t^a ; J M , R ' Ms C I b aua R'^ li? ^ iNR '^'K ^Ki ' OR - ' OR ! or 

S(0 'f^f-^ ttx,n ore ot '\\ V>, \ and Z is N 01 C-F, 

(bi J J-i.Rl" 18 0X3, Ji? IS CCWi^Rf^R^ K C<0)ORi-, CORf^, iWM or 

.Sif)\,,R'" andl' then ai Jeiist une oi U \ and / J<? \' ft C I 
i^J^ vAicn R? is C(Wi)NR«*R^* or aNORl-^miS, then otiier &idn aiko>y oi 
35 alkylihio; 

(d) when is C(W i)NR*^R^i, to is other than alkyi or aikaxyj 

(e) wlici) R-** is COR th&a R^^* or R^^ is selected from the ratiicals of the group 
cOMSisUng of Cj-C* alkyl Cj-C^ flaoroalkyl C?-^;? alkeoyi, C3-C3 



flttoroaUcenyl, C^-C^ alkynyl or Cz-^?- (l^oxo&^kynyl, each tadtcal imbmiched md 

coroiected through a te-mmia) end carbon aioffl to the szoie mig; 
(f) when R-^ and aa^ taken togetter as -C.(Wi )N(R^0)^cB2)ir aJKl n 1, the« R^O 

is Cj- C4 aikyK Ci-C.^ halualkyl C:-(\, a'f^t— I C^-C^ arKoxymtihyi in 

C2-C4 alkyltiMomethyl: 
{g) wtit-n at to- one of R^^ oiui Ri h<j h Joalk^!, thc» RJ» or iV^ 1? CH^CHj or 

CfhCF^ find R-^ or R-^ is f<v^butyl, usopropyl <wc>iiIopr«pyl; 
ai> ^^^^t^s> J iS J'2 OS J -6, iht-n R"^ -iikI R'> are K; 

a) when I is j-2 or MdR--« 5;^ Cj-C^, alkyl. t{ieii Ri'^ is hsiogen. Vy 

C [ C4 fluorojilkyL C2~C4 a'de«vi C2-C4 fiuoroalkenyi, C2-C4 ^^ilcynyl or C 
fjuofoalkynyl; 

(j) when R^i^ is GHb ^ is CtN0Ri*>R^5^ thm is other than aJkyl; 

<k> ^bm T isK, to S£ is CR^; 

il) ^hen T is N, R"? is alkoxy, thea ^ is H; 

<mHvht"i R' and R*' &re F, vind one of R^^"* ami R js H, then ihc os!K<i of R oiiU R' * 

{•n) \\ non Z !i N and txiv. fi5 k ^' hnd K ^ ' is IJ then the other ot Rj*'^ and R^^ ' ts ota 
than tr Hnont;litvl, 

(0) \vi,ca J 'X 5 N andR'^'^ in Cj^^ iycloalk>3, thcB R^ is C(0)NR^'->R5 h and. 
fpt when (i» ) 8 >)£.d R? is other ihnn H, theu R^^ is f^r/-butyi an^E^ is 

;2, The couipound at Claim 1 wherein J is J-1 , J-2, J~3, M, jf-5 or 
3 The compoiind of Claim 2 wherein: 

R^'> 0 Ri^ iS CH^CH^t. ^iV/:l^F. CHgCHF.. CH^CF^ or CH^CH^j 

R*isH;and 
WisO. 

4, The cojj'ipoujtd of Claim 3 svherem at aioj,t one of % U, V atid Z is N, 

5. The cttnapoiiad of Claim 4 wh&ma 
f OXR-ORJ s OT r(0)0R^2; 

R<- Hoi F AndR/tPlforF, 

B^^^^C^A 4 Jl>.,or 

R"'^ ^Hd R^i are Uxh&n iL^gcthet ai^-CH^CU-lllCHj-; aid 



n III '^iimmmhs 
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6, The compoimd of Ciaim 5 whsmn J is J-l J-3 Dr J-S. 
Ri(^ il or Ci~C2 

R^*> and Ri'f afig taken together as -0%CH?CHCH2-* 
S. He ecsmpouadef CMm IwMtdu ■-. 

10 The tismpoimct of Clanr S nhich s^'ecuV Aom ^--^ ^^oup <.(r>'Mri^' o{ 

3 ( IJ ■djmcthikthy'i-J-othyl-'V-h [(.."t'n;.v!3 n-- ^ ,yo<->) < > Koo!'!,j}ki!\U" 
i./-/-pyra2ote-5-ca!.l>os,a!.tt3de; 

i ^/-pyrazole-S -caibostKrude; 

4'p^ridiiiecaiisoxamide^ 

20 lH-?pyira2;oie~5Hcarboxasside; 

.V-^5-t^dil^e%jam^ny)caIfeonyl3-2~Suom^^ni^^^ , {~djmethy!ethyi)~3-e&yl- 

IS ^ a 1 <.nrvt>.\lvil)\lt j cmv]"A4S [Cethyioieaiyiamino)caifeOKyU-2-fiuoropheayl|- 

\H'Ti\'i?i\^k i Old- 'X,n)iK^6, 

[■^ fU> JihvitcvI/f-p>]iol 1 yFtcarhoniyl] w-fluoropl-ieiiyi]- 
30 3 u i-diTnethykihyli-l tHhy1-U/-pytaKok-5-c£aiioxar«Jtfc, and 

3-(l,l-dm»gaiyM}y3Vi-ethyi-i^-t3-(tiiJlapfomethoxy^phenylj4/i-^^^^ 
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10. A berbicidai c<»«positjoa comprising & herbieidaiiy effective amoimt of a 
coaipoiaid of CMm I at least ofte of a surfactant, a solid dUucat or a liquid Momt 

11, A method tor c<mtro}|i»g the growth of uiidesh'ed vegetatioo coaiprismg 
contacting the vegetatiort or its etmrosfisjent with m herbiddalJy effective ajBount of a 

5 coiapeimdofCimmi* 

13. A iuetiiod for eontTOlifeaf the growth of uitdesis^d ve^tion coaspnsing 
Umchha decumbem (Staph) R. D. Webster coxnpming coutactiag tite vegetatiojtj orils 
envimTiicm \vith herbiciditHy effective aiaoisnts of the compomidof Cliam 1 which is 
Af-[54<duBethyla«ano)cathpnyi3-2«flu<s«}pheaylj-3-(14-^B^ 
iO i//"pyf aj£oJe-5 ■c^xamide a«d at Imt C3«e other hs^cide selected imm the growp 
eotisajstiag of diysonaad bex^^ 

13. A hei-bicidal xn^xixm oom^mg a herbicidally effective tmovsm of & compound: 
of Farmuia m N-mi^ m m sgrifcuitafaRy suitable salt thereof; 




Jf-5 M M M 

YisCR^OrHs 



W6 2«tJ4y?P5j;45 
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r^~rjaM C( C4tluoToa1fcvlC2-C4alkenvLr2~C4iiu.waUov<l 
0-^-04 ,ukvo s f or C -C4 fliuntjaik\t>yL 
R IS ht logco. CpC^ alit>J, C1-C4 Buoroatkyi 1 i"^''.! alkenyl, Cj-C^ Oitojo^ake&v!, 
5 ^ 4 alkynyl of C^-Ci Suoroalkynyl; 

C r Cfj cv. ioaf k C aik>lcyclualkvl, Cj-C^ halocyclculkyi C^-C^ 
10 c yi.io.iikykuk)k CyCt, aikyJcycioaJkylaJkyl, -CR^iOR'^XOR^:^^ t» 

R2b ss Ci~<:^ aikyU C j-^Cg h^oaikyk Cj-Cf? alkoxyslkyl Cj-C^ alkyitiito^kyk 
Cv-Cg alkeRjk C2-C{, ij^Joalkeayl, C^-^e aikyayi C^-Cg baloaikyny k 
C^-Cf, cycloalkyi, alkylcycloaikyl, h^oevdoaikyl C4 

I S cy^loaikv lalkv) or C,. alkvk'v ^'oa'kvl aU ^ i 

tsH.ForCi-C^ atkvkOi- 
Ri^ in B \a\ 0 t t(vy f.e. d\\ k as * i R ' • ) R~^''/ O ' K i^'^ > »t < ^Vi 
C {iV^ 'XR M \ f IM ]^ <\ '.sjv .'M L\u> iatend oi iIk i ujK.)j 
tonnevkd R ' i-i R-^ \ k h .jauad 01 the radical u>mw4.lsid as. 

alkOxyaik>j CH ■vihioa'kji. 
R5 js 00^"^)^^%^ U O C R 0Ri3, C(NORi*)R ^\ -CN, OR»^ SlOXaR^ ■? 

is II F, C} alkjk Ci-Cg, fJ«oroaikyL C^-C^ alkoxy, Cj-Cn tluoroalkovy. 
31 alkylthia or C^-C^ Huoroaikyithio; or 

K*^ asd are taken together ^ a tadyical selected from -C(W^N(R^ OCCH^jV and 
«N0Ri*)CH^(rH2 V whsa^a i^ie dght es4 of the mhoai iS mmiected to dis 

M C j-Oi aikylthio or Cj-Cj Ouoroalsykhicn 

C I -i. j> a'. o\\ , r^-t - t htoioakoxj, C j -Ci alkyilhso and Cj fluoio<ik) khto; 
Ri^^' I t. 5 C .'5k\ i C J C4 luio.Mkyk C3 "C4 aJkenyk C3-C4 afko^jmethyl or 
On -€.-1 asKyitUiomethyl; 
.^5 i fs Tk €(-€5 alkyk Ci~C^ Mcvikyh Cr-Cj afenyl, Cj-^Jj baioaikenyl, 

C-^-Cj aSkynyk Cn-Cj cycloalfcyi C4"C^ cydoalkyUtlkyk Ci-C^ ?akpxy, 
1 2-C5 alkoxyaiky^ f>rCo-C^ a1k\'iJlwoa1kyi, or 



p( III sumnimt^ 



2m 

RiO ma Rii are mk^n together as ~<C%V< -(CH2>5-, -OW^H-ajCli.- or 

Ri^i<^L|-( , Jivvl I .^-K. - ^aloaikyi oi vsclopropyl; 
Ri^ is n C s c ' M O 4 Iiaioaa7l C3~C4 dkeuyU C2'~C«i aikytcai^booyi or 
.Co-C/, .ak-oxvearbonvi; 

10 ,5, c . C4 alkyl C j -C4 hdUulkj i Ci~C5 alkoxyaikjl, Cj-C:? alk>'lthioaikyl, 

C2-C4 alkeayl, haloalksay I, €3-04 ulkynvt C3-C5 cycioalkyi or 

is Civ<:4 aJkyl, Ci-€4 haloalkyi C2-C4 alkenyl. C3-C4 hal«alkeajl, 
C3-C4 aikyiiyl C:j-C4 cydoaikyl or cyciijpropyltxiethyl, 
15 c«ch mdepcm^enUy H, C^-f^ C,-C^ haJoa.lkvk C-C^ aU-enyl C^-C4 

alUiwmeUiyl C2-C4 fuicyhti{O0U"thvf. 
e?cJi R^''^ !s !tldq}e^lu,;^''.!:\ H CJ-C5 Aky\ Ci C\ hU!'<^$kYl Ci-C., alkenyl, C3-C«, 

alko^y, C--C5 «Lliovyaikyi or C- alkyltKsoiiiksL 
;20 R^^ aiky t, cydopropj^l, cydopmpylmethyi or methylcydopropyU 

R2i md ais tA.m together as -Ol^CHj- or -CH2CH2CH2-, e»cb op&oRailv 
$wbstUBte<i Witfe 1-2 metlNyli 
:i5 R2^ is Ci~C? alkyi or Cj-Cj haloalkyi; 

R^"* ts C^-Ca Of Ci~C> haloalkyi; 

R25 5s C{~C\ alkyl or CrC'j haloaikyi; 

R2*^3 i\2i)h ajJcperidently H or C\ -C2 aikvi 

R"" v<s C\ Cs an:<.i, C j-L hjU><Kky! or cvck^propvl 
30 R ' .md R are jndcpe«dently p aliyi or Cj_'-C^ alkoxy. 

WiaOorS; 

^ ' a«a ^ " ^150 iTiJepcadeutly C% O. NH oi NCH3; 
misO, lot 2: 
M BIS J 0*2; 

s iS 0 or i; t IS 1 1^- 2; md « 0 or t; ptYsvided tfjat the sum of 1 aftd u is 2 or 3; aud 
\ IS, 0 or L vv >!» 0 or t ; pmvjded tibat the s«m of v anU w ts 0 or ! ; 
provided toat 
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(a) when is C(^'nNRi<^" or CCHOR^^W.^^. £hen 0 is other thi:«i alkwy or 

t,j^ u'lcn a>R5 ^ then Ri» oc R^'^ Ji» K\{«1 trom tiw ladicaU oi the «iort> 
5 iOn .^ntsg o{ C j-C^ alkvf C. L > v»(VlM 1 C ;~C , JKe.^ i L ^-C 

il .oa\5len\\ C-~r-, ^iil^T^jl or r_^-< , lluixoalUj^U, iadtudi ^ nluiiv )v.' and 
i^OfiKx-V'i Uuoiseb ^ tofniiiuil ond uv^ aU.iu to ih< a?ok- nng. 

5s i\~L i aik\l Cj-Q haloalkyl €5-^4 atoyi, C2~C4 alkoxymetliyl or 

(e) when at ka^t one of R^^ and Us hajoalkyi then R^^ or |j ib CHaC'H^ or 

Cli2CF3 aiid B.2a qf R2b i& &rt-biUyJ , isopfopjl or cj^clopropyl; 
(n svhen J is or then and R^ axe H- 

{g> wte J J-2 or asid is Cj-Cs aikyi, then R^^ is ha1oge-« t^-C^ alkyl, 

tlooroaifcyoyi; 

fh> ^^^t>nK^^(sCB,a^d R'^ s^,\C)R ^II^-^ thc« R'^ is other tJmfl aiU'U 
(tl when T is N. ihen Z is C;K''; 
y) v^'he 1 1 R"^ js. alkoxy, tiie^i R^^ jts li, 
20 (k> v^lim R'? and R^ are F, and one of Ri^ and ^ is B. to th^s other of asd R^ ^ 

(1 1 whe» Z is K apd otie of R^<> and R^ ^ is H, then Ihe ote of R^<5 and R^ ^ other 

iliMtidflaoroethyl;: : 
(n )wh«n J IS J-8 aad R^h Cs-C^ cycioalkyl, then cCO)NUJf*R' j and 
25 in) to I \s J~S and R'^ IS other than H. then ^ is ferf-butyi md R- is 

md an effecUvti amouttt ot^t least o it" ad^tions-l active msredieM selected from the groap 
com simgi^fM other he^iL . o.>l 

So Ifasi O) o ot a s»t i.iLi [i ' 5 NChd diuvnt Oi <•! tea 0 diluuM 

Si '\\ihK5'v ^ o. J I'l ' nhvtojr. *bv otbet 1 c '^u-idi* id se!e^.it.d h(}r.> 
attar p..* bjon\jt.a v vt , - t ,> - .s^, ai\j,->bv>v~fo, giuiosiaate, rirosuitiijon, 
netsufiuhiu mc.rAl -I > - . ^ , vof~^p rup.taqiut 

16 A. herbu-Kii! .iv.K^uie f i, ; ^ ' \^ j'n . f.vcne. i > Srclt\ *eJ aom \ faromo- 
35 romethyl)si5thi}i\itOeu/aue, -^h^qumttfcet-i te.\yJ, cyotucUsod^ dit.nl<jT)i3a 

2-(djehlu on ethy{;-3 rotwth>l-L3-dio'sfolafle, fcRchfoiaaok-ethyl, feucionm* fiutJStole, 
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ftuxofenim. fttrOazote, isoxadife«~ethyl, mefen|>w-ethyi <4-inethox>-3-me{feylph«iyl> 
(3"methylplie«y1)m6thaaoiie, LS-nsphthaUq aHh)?and6 ajsd oxabemnil 

17, A heiiMcida! xm\tm>£ of CImm 13 whsrmn the compoGsd of Formula Iss is * 
compomd 0f Glaira 1-: 

1 S A method for selccti veiy coiitioMing the gi owtb f)f undtjsttied ve^etatton in a crop 
c«ij^pn$mg contfictmg the lma& of (he crop -^lih a hes-biddaHy effmive amouot of a 
cQm|>oaiid of Forrawla m ot an agnciiltoUy soitabfe salt thei^of. 




M 1-2 J'3 ;M 




YisGR^orN; 

C < '4 alkynyl or C2-C4 t{uoR>a!kv«yi 
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R25 is Ci-Cf, alkyl. Cj-C<> haloalkyl Cz-C^, alkoxyalkyl. ( VCf, alkyithmalkyi, 
C^-Cg aikenyl CN-T^ hiiloatoyL alU-nyl C-Q, n.doilk%fi\ i, 
Ci-C,, eveloalkyi, C4 C^, aiKylcydoulkyU C\~C^, ha5<.L>olDal\vl , C^, 
cs( !o«li(yb!kvi « ..-Co aik\icvc!oalkylaUvvl -CB-'^^OK-^ KOR"') <t 

cvJo.Juykikvl 01 Cj-Cft aikyicjsdoalkykikyl; 

R2** or R2^> is taken together witli as -C<R2^)(R^<*'')-0r^ VlC%Vi'^\- 
-C(R26aXR^%<Yi)v<"H«CH-a'2>^- wtela the left md of the radical is 
connected as R-^ R^^, and the right md of tli« r^cai is connected a$ R^; 
R-* jsR CJ-C3 aJkyi C^C^ alkylcarboayl CrC^ aJkoxys^^boHyL Cg-C^, 
15 alkoxyalfcvl or C^-C^; aikylthioatkyk 

R^isiiF.C^ ( >afkvi,C> C t'Wioaikxi t^j-C . iilkoxy, tVCjfluonjalkoxy, 

20 R5 ana K^^ at^ laku^ toodha a<; <^ uu sekvtcJ rioiii f^''^V ■ )N< R! ^ <« 1 lo;,,- cud 

C (^NOR^'^Xl^cCHj^V whortsa the ngh.t eiid ot ladicai 15 acnnecledtu the 
riagal I; 

8? i.< K, F, Ci- alkyi. CpC? HaQmaikyji, C^-C^ alkoxy, tiaoroalkoxy, 

C atityithio or flaoroa&yithio; 
and are itidependently selected fmiii H, f ; C ^-C^ iikyi, Ci-C^ flaoraatkyL 

Ci<\ alkoxy, Cj:-C^ fluoroalkoxy, Ci-C^ alkyJthio and Ci-Cs auoroaik7ltKio; 
Rif* IS IT, alkyl Ci-C4 habaikyl C3-C4 aljreny!, C2-C4 Alko&>methy1 or 

■R«^ 5f. H. { alkvl. C^i-A"^ haluaikyl, Cy-^s alU-uy:, C_;: O5 5wkolko^i>k 
30 C ^ r*; .ak^-sn, ( ~ . \o!oa!k\ I C4 -C^ cvc loaik itkVi C ^ alk< .^y 

C2-C5 a^koxxaikvi oi -ks; fakyUi);oaik>k or 
Rl" and R'i mi tuU'ti logc{hu ;i5, -.Clh'j (^''H^k ni/'lf^CUCUo- 01 
(CH-^mUKII' > r•;ic^ optson'.i ^ -'.^^-'tt', i 1 V^-C- <ilk>i, 

eaoiiR^-^i.r<aope!5aeiUlyCi C^&lky. r;;~Cs h<iioa!k\i C\ C4 aikoxv<3lkyi, C ^-C j 
35 aikv!ihu>aik>1 C-^-Cs nilmyl Cr C5 haimlkenyl. C3--C5 aikynyl, Ok-C^ 

•evcioalfcyi or C'-j:- Cg cyeioaikylaikyT; 
Ri-^ is Cj-C^ aik>k Ci 'C^ hiik-^aJkyl ot cyolofn-opyl; 



Ri''^ ig H, Ci-C^ alkyl C^-C^ lialoallcyl C3-C4 Mkenyl C^-Cg alkykarbotivl or 
R^5 Is C1-C3 alkyl, Cf-Cj huioaikji t>i ioyivp>l, 

R^«> b C\ -C4 .i]L\l K i-Ci haioa!k>l, C^-Cj alkoxyalKjl, C2-C3 ^Ilalifuoalkyl 
I i\,-C4 alU'uvl. 4--4 hciJoalkenyl, €^-€4 alkynyl C3-C5 cydoslkjl <sv 

cvciopropviirieihyl; 
Ri? 's, (\ C4 iisk){, C4 h-a )^Av c - k«> * < .-r^ huloalkssoyk 

C3-C4 *aLyn> I. cvcioalkvi o>dopropylwhy^, 
eac^5 R ' Ms mdepuiiJsrOy II C1-C4 alkyl, €1-04 Moaik^k C3-C4 silkttnyl C2~C4 
10 alkaxynethyl or C\~C4 aikyltbjumahyl; 

each Ri^ is kdcpendo^tiy H, C1-C5 alkyk C^-t^- Iwloj^ikyL C^r-C^, ^.Ikenyk C^-C^^ 

haloalkenyk C^Cj aik>'nyJ, C ^-€5 cjolonlkyk C4-C5 cydoalkyla&yk Cj-C. 

alkoxy, C2-C5 jafcoxyalkyl or CVCs alkylthioaikyU 
r20 js Cj^4 aikyi, cycb|MXjpyk cyclo|iroj>yto£$tliyi or methylcyclopit>pyl; 

ir-^i^Ci--C3alkyl:or 

md R— are talceu together as -CH^Hi- oi -CMjjCHaCHi-, ea^^h optionaUy 
sabstttuted wuh 1-2 methyl; 
R"'' j# Ci C-i iilkyi oi Cj-O h<iioa!iYi, 
m R-* IS L -C, alkvl or Ci-C% h,i'oa!k\U 

R^-^ iS Cj C , iilkyi or Ci-C^ halo^ikyk 
R^»^ and R'^^ aic mdepcndenUx U ui Cj-f^ .ilkyl 
R"" ?!» C^-C^ aikyl Ci- C5 haioalkyi or o^ohipu-vpyl 
R-«a K3Sb tndtjpendeotly Cj-Cj alkyl w C^-C^ alkoxy; 

ajjd "V^ ^ independently CBi, O, S, NEor NCH3; 

m: 5K 0, i or 2; 
n IS or 2; 

30 $ li, 0 or U t i\ I or 2, .ml u iS 0 or 1 ; provided ih&t *e sum of s, t and u is 2 t>f 3; uud 

V t<« 0 01 i , w IS 0 ur i'. pjtjvided that tl\e sum of v and w js 0 ot 1» 

pfo:vi£ied mat 

> \sh.-o !s C0\ i)NR^%ii or C(NOR5*^m^5^ then is other than aikoxy or 

35 lb> when R3 is CCW^NR^OR * K then is other tliaa aikyl or aikoxy; 

(c) wUsn R5 then Rls* or Rf> selected trora the radicals of the gtmp 

<x>nststijig of C|-C j aikvk C^^C^ iliiotoaikyk CVC3 alke»yl C^-Cj 



ilaomalkeflyU C^-C^ alkynyl or Cg-C^ Ouoroalkynyl, each radical unbmisched a>d 

cosineotrd through a termJaai end c^wbon &iom to the axole rmg; 
kf) vs hen R-\iRdR<5a5Sitaii:en together &s~C(W 5 fN(R*»Xi^^^^^^ LthetiR^^ 

is C^-C^ alk>4, Ci-C. haioaikyl. Cy-C^ alkenvl. Cv-C4 nlkfAviriethyJ or 

■LV-C4: aikyhtuomethy I ; 
(e5 when at. kftst one of R"^ and * is haioalkyk then or R^^ is CH2CH3 or 

O-hCFj and R^« or R-*' is ien-hutyl isopropyl or cyctepsjpyi; 
(0 ^vhen J {s J- > or J~6, ihei; R' and R'^ are li; 

(g) when J IS J 2 or ; {\ and 1> is C, {i?lsyL then R'^- n haiog*;n, C;>-C4 alkyl. 
C|-C.it ftuoroalkyK C2-C4 alkeayl, C2-C4 tlaofoalkenyl, Cs-C^ aJkvTjyJ or C^-C^; 
Huoroalkyny^, 

(h) when R^a is C% md k C(N0Ri*)ltl3, tbea ts other than aBcyk 

(i) . when T is J^S, then ZisCR?^; 

0) when T is N, R"? is alkoxy, ih&n R^^ is H: 

Ck^ xvhe.« ar.d are E and one of R '(^ ;md R ^ ^ 5S H, theu the other of PJO and i 
i5 o?hc;i- than H; 

('0 when Z is N and one of R-'*^ fma R' ' is shen iha omet of R^'J aiKl ^ js otiier 
than irirluoroeihyk 

(ffi,nvhen J .is J -H ^imi R^^' C^-C^, cycloalkyl, then R^ is C(0>Mi^^'R^^; and 
(n) when J is J S cutd R"? i$ other tbati H, Jheu is fm-bitityl Md is 

md m fttitidoially effective >a^iaimt: of a saf eaer. 

19. A method for selsctiwly coati'ollmg the giwvth of yndesffed vegetation m a crop 
ootiiprissng contacting the lociis of the crop with a h«rl*icidaliy v'ttO', Uvo aniount of a 
comjjoimd of Formula iz, a« A?-ox1de or an agnculluraUy sujlable salt iheieof , 
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M:- m m M 

5 ■ Ri'» IS it C j-C4 aikyi Cj C tluoiOiaicyl, Cx<^ atoyl, C2-C4 Duoyoaljcenyi 

r2-C <>xk\ii\ ! Of r.~C4 Proio t{kyn>*. 

^ ?SU n\ i Of L 2~f' ^ * UA^'u J pvi 

C^- C§ alkca^i. ^^-A? ^a^oaJ^csvis Cn-Ci^ alk>nyU CS-C'^ ^J^loaikyn^i 
Cj-C^ eycloalkyJ, €4^0 aJkylcydoalkyi, C^-^'ft l^a)ocycbalkvl, C^-C^ 
cyclosjkylalkyl, Cs-C^ alkykydoalkyiaikyh -CR^<*(OR2i)(OR^^) or 

IS R^'' iS Cj-Ce aikyl* C}-C<, haioaikyl, C2-'Ce, alkoxyaiKyi, Co-Cf. alkyItbK!^kyl. 

C?~Cj5 aJkeml Q -Cg baioalkcttyL Cr-Cfi alkynyl, C^-Cj, hal»A5kyn>U 
C3-r<. cvcloaikvK Cj-€$ alkylcydoalkyl, Cs^C^^ halocycioalkyi, C^-C^ 
^vc]onlkv1a{l\! 01 (\~€t, alkykycloafkybikyi, 

iO:: jR2*OTR-5^i>>takt'iUogtirei \m1 J- C(R -^'^ xR-'^^ < <. H-i, cV- v 

r(R''f SH.R^cr) (^ ^^.<,iT-rH-( \-), w i^ti, r e leH tnvj o'' the uhhcil is 

R^ 5S >I, O1-C2 aikji, CS-C,j aikyltajbonyls i.i~C(i aikf»xi<,at!>tiuvl Ci 
alteasyalkyi or Cj-Cg alkylihioalkyl; 

R{0)rSRiW\ 0S^0WR27 or O^Oa^ W^^^; 
ts R F, Ci-€i alkyl, Ci-C^ fluomalkyi, Cj-C^ alkoKy, Cj-€^ fluoroalkoxyj 
C\ alkylthjo cf Cj- C-> tluotorakj'lthto; or 
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R-^ -axid R6 ase tto to^th^r as a radical ^selected from -C{Wi>N(jRi^ V(^H :ind 
-C(NOR ' iCIhlCT i:? \^ ^^ hcsrem the nght tnd of the mdicai i& coimected to me 

C^-Cj alkONV Ci C-> Tlunoalkow C pCj <sik\Khio anil 0} buMoalk^ih^so; 
RJ*'* .s H (\ -C4 'Aksl CpC^j haloaUvvK C\-C^ alVonv^. (^^-C; .ilb)\vmt;th>1 ur 
e->--C4 ancvlthiomsthyi; 
iO R ^ J }& H, C i - C5 aJkyl C r C5 baloalkyL C-C^ ftikenyl 03 C5 feaoalKew!. 

C3-C5 alkynyL C^-Cj cycJoalkyI, C4-€5 cycloaikvUikyl, alkOKy, 
C2-C5 alkoxyalfcyl of C^rC^ sl^lMoalkyl. or 
RiO afld ^ are taken together as -(CHa)^, -(CHg V> -CHsCH^CHCH v or 
-<CTl2 J-0(CHn)2^ each optioaaliy substituted witlj 1-2 C^-Ca ^^T^ • 
15 each K - is jndopctKteinly C( C-, 8lK>l, C^-C^ haloalkyJ, C--C4 alkoxyolkxl, C2-C4 

aik^ KhHvtlksi, C^-Cs aikenyi, Cy-C^ halo^lkenyi C3-C5 aikyayl, C3-C5 
cycioaikvl or C4~Cj; cvcioaikyialkvh 
R' ^ IS (.\ aiks) Cj -v'^j o.uk>t - ^ i. iopsopvl 

R^-* is U i-Q a!k\i, Cj -C4 o.Cik^l « ^4 ,)!keiivk C^-Cf, a1kykarho«yl ot 
20 C- Cfialko\>v^it^om), 

,s C^-Ci aik)k C,^4 hMkyU <5tkox> alkvi, Cr~C^ alkylthioaikyl 
CVC4 alkeTiyl, C^-C^ haloalktjtiyl C5-€4 alkyny], Cj-crj cyctoalkyj or 
cycloptopytoiethyli 

25 R^"? ts Ci~€4 alkyk Cj -^€4 haloalkyi, Cj~C4 aikenyi haioalkeayl 

C3-C4 alkyayl, C3-C4 cycioalkyi or cyclopropylmeihyl; 
each Ri§ IS jodspendssntl)? H, Ci~€4 alkyi, C^-C4 haloaikyi, C3-C4 aikenyi, e^-C^ 

idkoxymeihy] or C^-G^ alk-vlthiometlwi; 
each R*" is nKfeper-deijUy H. C, -f\ silyl. C'r halouikvl, Cr-C^ aiteyk 
K) h.aOiakcavL C q-k -» aikyt^yl C3-r<: oycloSxk} \ C^'4\ i yck>aikykillyl Ci-C^ 

a!k»ny C\ aSi ox v'Hkyi ot C^-rv ..iikvilhtualkvl 
R- 1 j-C J aU > I t,\.5fp>op>l, cytlopnjp'vJTKelh}! ormotb>k\dOi'jopyl, 

R '^ j s G { -C s alkyi or 

35 R^i md R-^ are takea together aa -CH^CHj' or -CllaCR^CHj-, sach optiomUy 

substitutesii with 1-2 methyi; 
R*^ js C1-C2 alkyl ot C^-C^ haloalkyU 
R?--^ Cj -Cs alk>! or C j-C^ haloalkyk 
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H-S J 5 a.;fv>[ 01 Cj -€2 baioalkvl; 

R"'^^ and k-> ' a'O ndepwitlently H or C^-Ci &ikyl 

H-''isC| C:!,a!lyi Cj-C^ haloalkyi orcTCUi|»ropvi. 

§■ WisOotS; 

W ! is O oi- S; 

and are mdependeatiy C^, O $, NH or 
m is Oi l or 
nasi or 3; 

s IS 0 *)r U t IS i or 2; and ti IS i) us I ; prov tsted that sum of Ss t and u is 2 or 3: mid 

V IS 0 or 1: w is li or ! ; ijmvided that the ijiuii of v ai\d v, i& 0 or 1 , 

pixwdedthat 

(a) when 1. 1, .'W )NR'{^^^ » in C(NOR!^)R«, is oaiet than alkoxy t»r 

15 (b^ wiwn ti, C( \A ' LVR t^'R ' ' , ihcn Ri' h other thAa dkyl or ^Ukow; 

(c^ whev. CC^R''*, Uuii' Ri'" ot K^^is sdccit-d fiVHuthe radical uf the gjx>up 

ili(ou\akx)U t-i' C j c.lk>n>l o> t^uo.-C'r4k>n>j< o<tob lai' oal uttbrMChed and 

LUAm^Jea^Mough aten-mnaj end c\ib<< < 'Hon. tx->tiK' ,x/ok ttn^', 
^0 V hen .ud Rt ate Ukcn Un-cte ( i\V )\ RHf^f <h,v,' sHviu )? I theuRi^^ 

js €{-€4 alk>k Cj-C} haloaikyk C5- ( <^ dlkcn>L C2-C4 alkoxymethjl c*i 

C2.-C4 alkyhboTtietiiyi, 
(e) >*-hc« at teast om of Ri«> and ^ is Moalkyl, tiben Ri^ or is CH^Qi^ or 

CHgCJF^i mid;R% or IS jfijj-lsa^^^ 
:25 {f) when J is T-2 ts- 3-6, iheu and R9 sie H, 

(g) when J IS J-2 ftr J-6, and R^** is Cj-Ca a!kyi, th&n R^^ is halogen, C2-C4 alkyk 

C5 llnoroaJkyt, C^i-C^ aikeayk C^-Ca Ouoroaitoyk C3-C4 a1ky»yl or 

flmm&l'kymh 

uh ! .e.i R lb CH , ACii R ' LY.\ORM)r15^ iheftR? is Other than alkyl; 

30 {n \v\n r»<;N,ihtn/i^CR'-^ 

(\> vskenR' -xx'dR" :ueF ardonc jl K^"cndiV^ H thot) {K >^ihei of R!t> cjdR'i 
!a other tiian H; 

0 * v« heti 7 jir \ anJ OJio ^n R*^ ai>d R^^ H, then the ofhei R''- .ma IR 1 in othtj* 
35 liias rfuoroethyl; 

(m)whfn J IS J-B asd R-^> h C^-Cg cydoalkyl. then R^ is C(OkNFRiORJ i j a»d 
(n> when 5 is T-S aad BP is ntiier dvan H, then R-** is f<>?f butyl md R? 
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whwm seed from which the a'op is growi^ Is treated with an anUdotaily effmive amoout of 

20< The method of Claim 19 wherein the safener CQimpmes 1,8-mphthahc 
aufoydxide, 

5 21 . The tnetliod of CHm 19 wh&mn the coc^^nd of Fommla is a compound of 



